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aU^\ «rfist^iTsi «r*rt3( 

^<rJt *iti?, '®^rsr 5t? ‘*i^^ ^s^^r*lw 
f^c*r^ ff??? «Ttc5H ^1 ?it5fTWtr!rf 
I '»it*itc?a nfsfUJilir 

^A^UAA tflftfCV w f^«i, 

CAZ^ A^AZm, ^tc?sl 

W >T?l^tC3« =11 I W 

•Hi ^A I 

sfZA, scs^^ani^cfr?! 5r^*rat>i< 

5fc?j, sfr«fj 2F^ 

nA <AA{ Aii 

AJA’^i WZA, ^t^Z^ At^A AtZI^A «lt*Pft^ 
CA ^tc® AZA(^ CSl^l 

«ftc^ I ’i^«’i‘r*r?i ?c9i 

AZA 

mz^ =fi ntr?f, CA fwc^ Tavaa Am 
iiNc^ =it^ ^t«?i a^t^“ 

JI'sjqB *ltl^iif c^ f¥|*lt® 

i>t^<fi =[tt^?i m AM, c»r * 1 ^ 

af^t«ft?‘n:^ AiAA^ 

TWS I ’f’J'JT 

CA MXA, 

CA f^lK AZmAA C*f^ I 



Celtic 


f^ji'9^ 'Bit4t:*i3 ’tta 

’«rt^fi «r"f^ c^ 

>!t?l flCisfl •rsf «ii^ f??fig cHi^ «it?i <a^ 

«ftf *(c«r 'sitiitc^r? 
to «}tcf, ^tr^Fl ?»ii Vi 

Milky way I 

^ cn ^tit*trtra 

W '6 c^»if^ 

c^*if^ f:m^. mK '8jt8f« 

^C'?! <2ft« «••• ^ fsi*f?lci?it 51W 

‘ill Itut’f'^ ^t’TC^ <55?^ 

^tii 'fl’ttcfl '»it3 'sntr? I 

=fft cnficf 5ftf% 

Vi I 'aflU5f?(1 <iir^ 

lt?1 ^Z^ «f5{»ltsT I fltf^l=^9lt5 

=)tfV ntcw ^c’T 

C^C»il ¥« 

’j[»r nr?a c»f»i I r^% «it5?t5i?[ <rt^ c5tc<r 

frttnnr v\ f?9i 5?t I -r^tfl^ %vtz^ 

c'iTC’F^ 'art^t:-t3 cF^tai 

vf I f?n 

fH¥ c^z^ 

^’?inr c?^C9ii c^, ^^^9tc^=ir m w-c^tt5 
CftlS f^ ^X ^^Z^^ 'Sltt’lt? 

ij'hrKc'!!?! 

«tw ^srt^—cBtct ?rtt^ srr^T v 

^*Ri, 5?tot^« m 

c?i fw*r t 


c^ 'ii*if^c^ sit^r V nt^l 

iirigfl csi*T, c*f«ftcsT 'sd 

^siq ^t?ta I 5iir, ntot^ 

^ZV »lt5tt^J 

JINN'S nt'SlI 
I 

'Bit*itm <41^ ^?i ap^r ^<* 1^1 

(Cygnus), fJlf^l 5 , ^Jt^«fn^1, 
•rtf>ll>r, ^'QZV (Auriga) toi 

V ^tf^3 (Taurus) >5CV 
C’T^rtCsi (Summer solstice) 

?lf^*ltC<fl (Ecliptic) TO «»»“ C¥t*l 
(Orion) '« f ^'35 stPH? 
(Gemini) *{*( 1 ^^ Tit^T to 

siisitfns^, ''ilx’fi « m «if^aF*( 

-ttm CTO I ^mn ‘I'hrtlS 

'«Tt5l, fto (Scorpio), <f 5 ?ltPt 
(Sagittarius) '6 (Aquila) 

5i«fj f^w, '»rta 'qnaiS «r5i!*^»i TOtlS 

*(TOiJ T^v to ^Ct( 

^5^^*fC^ s(^C9! u;t»r 

^C9C^ I si'QW 

c*i^p?i <41^^ ?f%*i apc^T ?f^«i c^?p?r 

<n^^zv 

V I *« ci^tfe 

(Canis Minor) siw^ ^t!T uja 
<s|n^®1 84“; C^t=f C^m 

TO to 5jtar «“ tot 8*-c^ 
^t%TO I %z^' ^tfTO c’? m\ 







’trt'itift 5?^ai-wn<. I 

(Galactic Equator) ?t>11 

ca^tlS, ’^l 

(Celestial Equator) W C^t*l 

<ii??rt3 si'9t»i ’•itw *ic^tPT?i»T 

si'ar?! ^fc? ( ^jfts ¥cac^ i 

;tt^t*fC'«ta, m] ^Wc?? 

fs^l (Spica) 

si’fCa?? (Arcturus) ^*11 

c^catf^n ( Coma Berenices) 

I T|tft*r«if «it*itc»ra Ptaf??F 

’^tm, ^tsitr»fa, m\ 

«ra^t!( ^tat*rc<2( 5?^3{-3f?tc«« cafafl? 

ntn »fal8 ^tataf ^i^^rji 
’WH ST7I I'hrHc’^a f^cast ^tc?a 
c^n\ I aFt^fsT'^^tsi f?*rt’T c?«fi 

c«fcw, Jitatnc^ts ’isrscai «r«fai ^ta 

>•*, 

mm c«riaf «•% «9*“, »•“ ^ca 
^vn f®^ T^<rT1 <ip*it!Ea ^c*f 
^^tapcw '« ir«-c® ft?ta I 

^9*ftSft5 

?aft^*i ^ica ^tatnc'«f i*' * w*r 
ijtarra cafti5 ®tatfl mU «tt«aj i 
$«B|v( ®tai «rcn^i ^*i2r® 'sr^^t^r 
mm I ftatnr*^ ^*1 

a 3T^«rit^ ca*?! i <sit 

c?w '9W 3(tsn ’ic^'Tta nil cafTtf^fac^f^i 
fts «wsr c’T, 'a^tJitc^ra ^tirHi<Bt 

fa?® '9 'Sf^tfa® 

fa?f® « «f>it?im ?i»i mm 

awin® 5Jt^l i^c® ^ 


mmmm cair^fl «it?ta ata*r ?fc?c?, %U 

^jtJff^fHl tH?Wf5, ^ ?taf- 
siw?i<ri—®tt '?Mc?w 
5^nr®f i (fla m 

^t?t«rtf? (Perpendicular) 
i?5fai-i^nc®9 fc®a 

C*l^fC'3? (Polar circle) # ^Jt*T I 
'«cw^r8?[ ^Jtcna ^c?j ?tim, 

®’«ti c^m I 

f^-ft»! ®t9^1*?nc®5 C?3|*l!r «[?C91 
fTatnt^a »r«f5r®i tlffn 'Bitsiai <<tt? mi 
m '®it^ai >1^® 

c?f«r m I '2f8ftnf® « ntfnvi 

^m 'Brr’T’^i « ^n«i n«f 

atfic® i << 11 ® 

«r*ftPf® fin c^f# a? irtfifl 

^tatni^fa mmm c^m ’?t’itJ»r5. m\ 

c^ic^ a? itfna 

>TW c’Tcw I ^fvr '•Hta'iins 

iraig n*itsr cmrs cn®t*i, ®ra 

eg®, ®ig emm’^ 

■'Sitff I a®®: ‘fli c^ar '«itgtegg, 
®gi cg\aafnc®g 
<sxg i 

fgag'ic®? 

c^gfa^fa ’flg^ 

c®?fe^c^-tg O’ I c?tg g^c®g 
ftfw 'aftnf®? fggg'ft^a c»reafataU 
g®^^ ® fgg?fc®g f®®g 

* srgfig-srgr®? ^®a eg? ?gi cgtMfg»r 
mi9\ gf?g eg? gjtenaif? egegg 
?t^t?t1?i <fl^fe®gcg?g f®®g fgor eg 
T8 gg» g'lt cg?T9 1 



ss»«nr 3 :> 


fC»rt SJ’PCi?? 

'wt^"f ?c*ii 

af’tc^? c^tsr? 

«aftf^*i1 ^^ftapr*i «'s^b-' I 

* ifCTt’f cfl^rt?! 

«rt’i^'!j €r*rtf^« 

i(fl^fq(-«fn«. c*(^ «il»cei sit’ll v:^ 

c’tc?! c?<n cntf, 

?rt« m'e 

W5CTI c^ c*i^ «iw:nf fTC^ «i 
v*i-f: ^ cniiEi ?r»ii 

«rt*rrt»r?i «f5fc«9 « cfc^r? «rrt 

*iW*ilf^, ^1 «rf« c»rc?C'«s ^s* sff^ei 

c^cn i*» c^^ftiB c^m •tfliF^ii 

»itcn I ^€s[tw ’tf^ * 51:55 

si'SCaiH fVr? I ^tsttc?15 C^T^iiaf^t^ 

'€ c^iarn ^it^iftJitftr wt^ntw 

m *!’* si’Fai ?rc«5, ’tfs C5t*r 

TO*F c^nt I ^tsi c=?tiB 5*5t*r 

c^ar «rvrf5*'*i i 

«*=?t« (Star cluster) 

•It’ll ’Tt^FI 5ta?t3 

«itt*itfl ^ nftna arts’tta «f^*ii c^c«r 

lira ^ 

• •it^*S!r-*n:<r c^ffr ji^oi ^f? •itsitc^a 
ftrc^F ftf^ Vi* ^<t^=51«F*i 

a\»niMfwr¥ ^1 ^<w«ft«f«[? 

nft^'S'sr ^'Ss 51^5 ^5 

’flu ati, ^^1 

f?tf •ift«- »it>i arisa f^r^i 

•fiWta dW c»rn, ^ nfw^a »it!r 

’imw ftf^^i^ ?r«i Wtf«f 1 


»i^ <tf%di»f K^^ ^ 

ffcv, ^t?l ’f:*! 

nfan^'ii !ii I «8p 

«f^ta :—(>) ’IJi^ '^55 (Open cluster) « 
(^) «'¥ (Globular cluster) I 

c-fCJit'S! ^tit-ofn wt»i c^ifcan 

i?t!f«(tt9 srfiin c^rfsityf® 

•Jta*i *Fi:?f I '®c^u ^tat^f^rsF 

c^tar^ is^ftrc^ c?<fi 

5ii I (flcf? 

=5W’Ftff mC« nfQlll fiftt 8** 

^ 'sra •fmi c^fti ‘qc?« 
f^'sca W5a ^ 

f f%?1 ’ll Jlt^r^N (Pleiads) I 
sj’Stsi insj-SBir, iltfift^ f4f*r*n 

^r«r« ’T’f ^ '©ra •itc’ii ^* 1 . ^^'6 
«rtf^ C6li«r iflCTa cjf<fi ^tw 1 »ii?i*f*i 
cnt»rt?f^ • 9 ^ I <4^ ©Ft^ «rt9 

^.. <«c'5^ *tt«iii cnj5i 

'©1*5 ©tufa ’lN«m «ftf 'fl5 @1*1' I 

©tat ’Ttata'f®: n’icsin*!-^ c*ttata, ata 
©tatt f^at^ « sifsi ami 
5taMc«rf f^^ta © %a >*11 aaiia 

©t*5a »r*rrm 'arfa^ 1 4C5a aifi ’ftata'r©: 
ni'? %•- •itcsitaF-a^ I tam f«©ca fiifva® 

^tata ( ca na ©tata 'ds^nr fafal 
^laa 'Bf5a ate? ai a^ea) >pita nt«ai 
c*tt5 I aft'sla cata ^aa sfiai ©fata 
’laraa aria « '^s^wja c^iafsa ai^a vai 
V9 1 nea aaena cata ©fata ^a caa 
aac© at*i ©ta '^5«c*iia 5 t*T*^.a Jiaa 
<a| c^af^ 4rcata ©ta ©ta aat*f 
f^fi ©at aa «ia^ ^at '^@11 cae5 ^tt*!ta 
*f^na\© a<’ (la^fi^ t?tata ) aitaiat 
©tatiiaa irac^fa’Tta ©at atai atl^ 



mrm « Hwtn [ 


^rjt^srNi c«fTtf^if^ 

«t*fj[»! ^«{5 C’Tt'Jtff® ^twl- 

f^<f ^afJEsrl «il^ 

*i«t9! «s**o 

2C?r i «rf*itc*f« 

c»rt»!t^f^ '©w ^1^1 «rtfl 'Brtwt^- 

?]:i c^c^t^tn '6 ll^ar^| i 

*rtrf fiftf c^rMt^Ff^ 

•sl.^^9^1z^ '«rt:», '8Tt^3i 

I 4? 5Ftfl‘J «il| (T^, 'srtsitCW^I 
c^iar I ^ts's mi 

^ar»i=i c^r, c^«r «(S! iitfi? 

dix^ ^1 

^c»i=T c^, c’ft^itff© ©tii^t©c«fw c?ar 
<15 I '^ta© *t^i:a'SFc*ra *nr 

4si1ff© ^C9l1, <i)t 3T!J '©ct^^r 'Blasts? 

faatfe c»rt«ic^a ’fta ajtn 

f^a’F^'sa ajt*f 

c^ar Bitsitt<ra 'sf’fc^a c^ar i 

aff© si’Fcaia »i^'<fTi «fga, ^tfll 
«irttcTa fflfnc©! *it5j nm^ 

«ifaaft^-r ttan 

^ca arac5 »rjt^ « ^f^^'fta 

I a? 5 pia ©fata 
va c’lfaca «rf^ata *tz^ oj^ jra ^ita 
arti faeiana a'caj 

»it»ii[5 © 5ca <rtai 
»it»i c«r<rfa i ^a-^atc^a ^tat^fSta 

41^ ’BT^ ait9^ ^r^lflta 

«tsft*l ^ca J 9fTt»r *nsjF 'Brtc»ii cHtai 
TO I »i5t«?mf©¥ 9riti»ia f%©a to 

«r^tto ^ c"ftfa^ TO TOa <stafa «itJ»ita 


c^ a<t^^*i TO '<PT dWta, 

©t:© c?<n afa c\ »fjtca «(|a nfaatci 
acata <^»a^ ©«.ac«f «rtc5 ^ 
f%5 fa^a, to, ^’fa « 

©tat ’fita, caaa—Bifirwa © at^dJtcaR i 
to 41^ aitcaa afaac^ af? «f5© c©t© 
sia© cafta ©fai atc<F, ©ta ©ta «Tt^»ita 
‘capttacaai’firata nita ^c^ ©d ‘fla^ 
atat cacaa <*rtata ataa to, atr¥ 

^taal afn ^at^al (Bright Nebula) I 
^tat.TOa afSaiar ^atrai ©latatftr© 
'i^xt ^t^ata^-a^ TO 4i^ wt^a faatfefta a-s* 
^twta-a^ ajtafaf^l «ii¥ © atataa 
^atfaata i to afa 

TOta^tf^ ‘fl^fa cTO ©tai ai 

atc^, ©ca 9fjta isa^ic© atca ai, ^faai 
tocaa a? \xm «[a1a ©tat©to ^rtcai 

ajta c-itfa© © a!^a*n 

fa5|fa© aca ^irafatta «f^ata aw 
aFttan atattota (Dark Nebula al Coal 
Sack) ^ ©ua I 3ia atcai ^atfaata 
^af^f©a <Fca atatacaa c¥tat« carfat© 
caa «i^©ta aa*; ^ai ata i ataw^ 

at^t<2ftc¥a <iia^ wc^a 4ia ^nai 

atJfi fa^^a a© «i^a ©tata afa caat ata 
B^aa 'Biaa ^^acaata»nL< ^toi to 
aa, c¥ caa ^<ra ^fatt-ra atw afitai 

aa1 ^tto tow i aa1 «ita fai^ 
aa, ^ -^Ftwl =?latfa’ata TOatfw i 
cata atto toca ^tataaw # 
*r*rr©ata <a^ca ©ta to facaw ©teat 
Hatton 4i5t?i Bffai© «<icaa »rfta 
at«ai caw, ©aiwj ¥ta«3t^caa ai 
fata® © a^w croa waia 

vtwa ^ftfa©i tola ©tea fewacatar i 





c^ «<▼ csflFtfS 

^1 «it*itrf^i 

«rtfni w^fi «Ft3 'BitR, ^f€ ^t?i 
^ (Mass) ^3r I RnH Of<n 

Cntf, •?C^ *>• 

^Wm ’Sf’tc^ c^ «?, «t3 »8% ^:sii 
5(^Ta[?f I '«ft5 5Tt#t «»% 'Cf^^ltai 5fjtR? 

ntc^f 5?i—c^=f =11, '^u '«i^j« 

1 isil ?tat*i 9ntc»T? ^zw 

CSIC5! f^c^ 515:11 '®t5t^t'« 

«ii:5^ ’frf’f f^csf '»it:®\t5 

fe:i?5C5Nr ^nz^ «i^*i, 

»r555lf»f'5t ^tC¥ I 
^r5t:w5 5i^a5-3f5t:® 

caf^ils <3r5“3ft5tf5^t5 (Planetary Nebula) 
^\p{ •tt'e^l c’t:5. 'Brtsf’F^I 

C5fng:5i5 i 4:55 cwzsi 

5:1515*1^: ^5 'e ^t5l ttc^f, 

^t*r) 5t5 

«lt:»lt5 «ft^5 4*l5t^5ft5 ’tit*! ^*1 
jf^sf «it«i = 5 ra I 5 <t»i^ 5 l’i<«i 

’i^sf 5;. «rJit*i c^, 

’TJt*! »Tt5t5‘f^: «i%:Brj(-«r5tsf 1 ^‘fi 5'®:^ 
(Lyra) 58t5 (Ring), (Ursa 

Major), C’^U’F (Owl) ^5tf55f| «r'ff® 45 
^5 I 

4«R T5t5^:^ «l?t «ft^tm ^'^^5 

4I C5, 

c^a?t5 '^<i»:»i f!?5«?f^:'<95 

frttnrir ^utz^v 5t*i 1 ^t5 

«rf« wr cTf^ nt^ sfi— 

cnn 5?ti?rt?i^i:H5 5^1 ttsi hw 

ft%f ^t5l WtPRsn. C^J( 


c^sr 5r«it, 5rt^?^{g 5:>rt'^l< 5Wi 

f¥ !f1 I 4^ 5T5 f^C5 5Rr ^5:^ 

55, ^1 fsTC'® 5c=^ k:«i» 5 5t^w 

9fmt5^c« 53n ?4 vc 55 c^rc^i 

C®*lf^ ^5^'«{t*lt:<f5 af?f:«5 ^5i*t 
5:?[ 5:5 5t^c5, 

«rf^ I 5f5^?rc^5 nti « 

5tn ^t5t:55 arn:^? ’n?:5f5 
« lf*r^ 9it® 5^51 c^tciE I <rtf9i C5t:^ 4 ^ 
or^c^ *ft^i *1^5 
51^1 ^f^*! C’rt«?tC5lf ^ 

m, 5t:55 

c*jrnf C5“r ?:5 ff^*i c*i^a 

I 41^5 'Sltt^^5’5 5t«l^ 

>Ftf®5(t'S I 

4:?5%»f5 C5Ft5T '»rr5't5 i ^ c<(:«f 

*IPT 55 C5iT ’Ttfl ntwl C^WC^ ^»f5 5:<5 
51 J^51 «f® I 4W5 f%^:5 
5t^t5 5t3ft5 ’®tal, ^5tf55f1, 

njt’i '« ’i^it^ nHfi 

c’f:5115^5 *rFt:^®if^’5 v8»,««o«rt:9it5r- 

C'Stat:®! ^'^Z9\ 45\ 45 ajtn 

5:^ '»•,••• '«rt:5it’F-541 'Bfta ^^taiB 

JlJt’t’lf^^ C*i:55 

|8§^«ti *t®:9ii 45 555 '« 5jt»r 5<tiFW 
ii,f« 'Q «it:®it^-5<l 4^^18'srfa 

n^cw—i '« f%f t 

cntifta ®t5ta »r*i5t:5 1 45i %*t«f:5a 

*t® ^iWtfa si^aj-BT’trsa ^taffi’F ^tafW 
5t*?, ^ff'a ®tm \<bfa f^a pr a^5 
C5t5T *Tt*l8r5f (Symmetry) I 551 
«itre 55 ?ca fa ^itrea 5® 
«it5tcaa can f ®9fla a® (Spiral) nW 
ainrsa nftJf nt«ai cnci ( wai 
^rfalua faaFfe^a m ^tC'^tfa®! *iaft«ia 






^r«!i nc^rni m 

"STtftof ^1 

f9'®*i I sfr^r 's{t5ftj*rfl af^rr®? «itsr^ f^»t 
I ¥twi 'srt^tw »itn<4i^-'®i"Cv 
<rtf^ C5tc«f ^rt?! «ftc5itii 
*iR ^rin« 

« ^fiai c?«n cnc^, 


t >n ^<<fn 

^tatfl c^Kl 

’Tt^r^, ^1 ws fc^ I 

c»i^®tnjaFi’i c^ ^tsfri? 
af^tc^if 'a 

mm ^t«l (*f^cw-i) 

•rffl5itc‘i ’rjt*r's 

Cntf I «lt*ltm W'S ^/tt'® t* 
Tm flfnc'5?r m i 

5ifl, «rjtc® tf*{®J w «rt>?tt'ri 



ffeai 


eft^ mvf ^I5 c^aptf «r!^?r 

'srtu 5aft«Ftfl I 

*fi«if cntf I ('>^^ fear nhj) \ J ?f?ii ntC5—cw®? 

«fjtetcsmt59rir c’ft-fti «i®!9 

®t?I1 « 31?^ (Normal spiral) Wi^-af^mr^ 1(1^ 

’nt’i« 51111EI «rrt c^rw^ts, ^ «rt« 

«it?® «ri5f® J!'® 5T«i'af-aF’t«- Jif^i ^titetwi ^t«f f*i^® V (; c^*!—« 

ns ^t’rtn-fiwt^'tfli ^tstiss wf\^ i ^sts sfts «ii^ «r®tf 

fnsitt® ^n4^'® ^w=r cs, <rgfl nfsstc*! stw sni fs nntsei s® rBarrtd 
njtn 'Q <(fnf*itns nnfnnn-e cntsfts spiral) (sm nnt®tff^ c¥wcff 





4mH «r¥ »Tjt5tr?t tTi? 

( mK ffeai arNj) i cnwt^ cafl^a 

jfiraf^r® af5fr5a «•% I c«f?(tta»i 

^*ftra f«r. Pr.—i'®** 

«fTOa I >rt«if^ Tft»{ 
*rNtm swir-^itr^ Orta's <^Jt5trai 

aita *ffta cnt^i c»[ nta 
aiifti 


«ii<t5r ^ a[c« *ftca, ^ta <«^ 

*!jWcai c®ta1 cat® ^a 
cnq j '5r« ui| «rtaa ^rtattaapa® 

’eitw'® cata fa I «rtaai art^, aitt^a ®ata 
®*rta ‘ii®^ aititwi ai cam at®l <sta 
(Viscosity) c?ai ata, ai *(fa®ata atataa«j 
ate® ai I 'fl®^ fataa fapi8®jta af^a 
nca^ aitwtaaj^ ^t'sfir® ata 



^a^ ftia 


ca«ta-aaa*l®a ataa ^rttaaicaa ®ta 'sti <aa^ cata*at®l ^ttaa art® ®rt«f3ii 

^tattfa «rat^ *fjt®ttai a®taa aalg ®%a at®, ata ®ta ajttaa 

^ta'fl caftaata atati i aatafta^® aitn ca f^a -stf® ^a ®a i 
®t®t 5 ttara-«rata «iia^ ®ri ca ai ca^Pi^ta a®t«ftnf^® Hfa®*n ata ata ^ta arat®-* 
^rt^ja ca'5ta-w fif®aa ®ta, ^1 ca®ta ata afai ®t^ ®t^ ca aa ar^ caa, 
am an ac?ti 'Sil atettaa asataa ®tai arat^a aftattai atai aff% 
a^caata atapf^t® ®a *ita vs areata ®ca c^nt^acwai ‘cah® - 

cwai cac®, aita®i*afata5a artsttai at®®fa (artajRt^ ®%imaatfaar) ^ afitaaa. 
faf®i afa fata 6i®t®ta ata ®ta aat-^t® ceh® croa 49^11 
ataf®r®vrta c®cwa 5®fat® "atafa^ at*® 1 ®taai ®tai a®ata ®tia ca» aam-aav 



^8 






^atfeiftf h§rf®^ gsv, c^tftcsr 
-^ftnjjtjr 5rjtc>r9 f®^?r «rf^5t*i 
^titf =»^c^i 

*1^ ri^^arnt^i «iti?-^ »?|5 

^ I ’ST’tc^f 

\4fwtsr vc®i «t5 c’T 

CWt^n ^»fir (Centrifugal force) fe®?r 
»rf<ftai^: 'sta »T*r«1 a’Fl ^ca fjsj 
•^fei <at »ra c^ca 
ft^^a ^<5 «fcaN ^ca aftnaf-^^i^a 
fa^rfa ^ca 'artattaa ar’fc^a asa fa<a ^ai 
»l«a ataia i 'sctaai ac^ff «aa 

m ajcfa '®a «irnapi i* fatma aja ca*?! i 
ca^ta-^aa\^a aa «rtatc-ta ^ fl^a 
^a-qatt^a aaa 'sitatraa ate? fan 
»*it>ita I an ^itatcaa arta'e 

ca'?t^raaai fanm «rtac^ cacaft 
ca, ^aa catatfta cvarca^a ajta a%*»» 
^at^-a^ «aa^ c^r^tca acata atlc^tiwa 
njta atap*l '■iaaitai 'aanac^ircac^ 
»«,... ^nt«F-a^ ^ca ^tatcaa mz^ 
«raa <fitalxai ati?; astaan «ittat^- 
af ?n fa^ta at^ nf, atf^t'® ^afaas ^saa 
ai,*»' ^nt¥-a^ica ati?aFt»Tta^ 
«ran ata tfjta «i^:^ata (Inner 

edge) ^tatcaa, ^ai ca^aspim 'sra^ta i 
^flama'e ntf^Ta?!’I'aw '!>«,«•• ^tntaF-a^ 
^a c?rf*itfta «rta faat^ *frfBtiai a1?a 
'flaa >ra cm 8*,*»» a?ti:»it¥- 
at ^ca ff i caat ^ n«ittai 

(Highly inclined) ifla at^a ca«ta->Rf« 
nNai can ca^ta*^^*! at^ i 
aftatcaa arnc^a cia ^ai i 
artaai <«ata«. «fn% aai-^tia- 
caa if'a«»na»r» w.ati—*aa- 


'ai-a ?Fai aitntaai ^taff i «aat?1 ^ta« 
««af «ra^tiaa «i<ta ^a^t^ta (Elliptical) 
W’f'. 'arm I «itaai a^rafii 

^'ts^a a® n’j[C9?“ta-> 'e nt(n>aa-a • 
«i^<aa ^'Si^la a« cat=a afa ^ aacaa 
^tat^R afan ca'sai ata, asra ^ 
feafst^tca nfaa^ a^a <jia^ afa '»? 
a aacaa «tat'9^it«F aatrai aa, ^la 
^1 ^faafa^ «rtata ataa ^lai a^ajf*! 
aa'ai-arac'sa aaita nt'«ai can, ^tcaa 
^% acai feaa^tatcaa i a%-'a% am 
'Bifaafa^ 'sitatcaa ^^a^ at^ ^^t-ra ca^a 
am ^'S^^ff^a i a^aHa-> ^aa ^asa 
atat« at?i ^tai n^jjaaa-^-^aa ^asw 
^tata ^ffiata ^faaasa aai« i cacaia 
^ftaata a?nc«a «rF'« a^caa >*• catl8 
aaraa aa aaca ^ta ata'sfa fafsai ^la 
JT^Fa, c>fcas[ af’fc'sa aaa ca^ttS 
aacaa ca*?! ac^ *ftca ai, «rt?ta 
aai aa a^tacl cafjtf«ac®ai «i?ata 
a^caa ca, ^a'a ^faaf^^ ’aityf^a ar’t^ carat 
atartfa aa^ ^^a ‘aa^ 

^'®^a car^ c«i\? ^n?ait^a 

wac'®a apaa^a^a (Evolution) i5 ara 
Fcan I faatca aai car's atra ca, 
afaa'^raa «raa atra aitraa^^ cara 

aa,raaa-> »«a\ aWf^at ^tra ata 
fas f¥s atraaa-a ^tata apcanaf^ aar 
aaiatraf, ata ara ^faafa^ aaai-araras 
as efarsa at<pi ar^ can i 

aitatraa frat^ ^rta 

atrv aars atfa ^t^ gaM (Local 
group) I gartra» naja >^18 afa«* 

^a?gt^tra aN® i ^asna sw. 



’JTt’T ifwi ^ c^tlS ?Jtc3^?r «i|5T^ cTt'*f^ iiain ^tai 

‘«f’ ^ftCW? TfCf '^Ntl'rw '8f9t^ W’trM 

'Sftcv# ’ftcf '«rTtr^tf^®i i «if^«t*r i 

w»r^’nLc^^I ^t5rrtr?r g^tra?f i 



srt*r 

ititw 

^ 3 '? ( 'Sit: V. ) 

^Jtn ( ^t: ^ 

«Ttf 

( 4 it 3 itr ?3 ) 

• 

— 

l» 

«lTtC« tf^ ( 4 *l-«> ) 

i 4 ,....o 

ba,®•• 

>f 


0 0 • 

> 9*^0 • • 


^ c*f*i 

) ^8 • • * • 

\ 9 e^o « • 

19 

cr^ „ 

®» 

ai»,*» * 

II 

45 r. f^, f 5 f—«»m 

^O^« 0*00 

4 ?,» • • 

It 


' 8 .. 

»,••« 

II 

sjjSJlt# 

«,. 

5 »j» • • 


^Jtra 

*—t * 

^«». 

da^o 0 • 

II 

^Jtrstfii®! 4 !r. f^. 

i 4 ^o •0 e • 

&»••• 

tl 

45 f, f^. f^.-^b-C 


4 , 4 ® • 

II 

fn -^81 

)\ 9 ^« • cvo 

4 , 4 ® ® 


*r^ wn^ffwe *ft«5i ti^rj •,••.,«•• n??;?- 

cnc^i 'flm f«5C5 ^t*itr5f^ arn^i »rtr^ wt^r 

^wi, fltPtrs (Virgo) wnrsw ®Jt'® 5F«1 ^tf, ^*11 «r? I 

vfl’f f^t^ W’iN c-r^ c^vi 

c-w nf?« ^!p3T« 

cniaf?, (vm-^>8^») «it*iil c^ cvHB 

^»ii c^c« ntc? c^, ’5ft>itc5r9 «tcna ^3f -iif «tn ^«3;f*rtfl fenw ? 

^..,..0,... if9f<s, f^lf^ 'arfsFt-rc^ 

n^«, ^t5 'Bftsitm <<1 c3fC5ff^« ^c=r^, «ii<R« 4^ fSijfl 

'99^taf 4^18 *1^1 '6^jrt’?)5T^rt«w »>%-4?8 «if*itt?ii 

4^^ i ^\t nt^ jr^'brtni 

j??t»rt»rcw ^j:v ftn (island of nf^? »iirfe 3TCiff5w;i 

star) I 4^*r ^ »f?l ( ««*«-«;»» %i *5(*) .’F<n—“I know that I 

qyw c«r c^t^r 4fi5« ?rrft»r« know nothing.’* 










(3#'8-C^CTR 

arts 

«rt^ c^rr^ «rtr« jiIm *itc^ 1?? f¥il^ 

?jnc^ ^rntiR—^fe cfef^tJftsT cn^t, f^i <iiw«r c^'?^ 

cf($t ?15 '«^N ^'<1 5it«fTsi ui^cBrt^ w 4»ir« ntic«i 

I ^iHj ^11 ^ 3Ff[ c*rr® or3\ 

cT?f»it?t^ 4a?Fsi wi «ni*fi4ic»ri I 

5Jii^ •ttrff, «|5F Hwf c^rc^ <4<rsf or<ri Tm^ f¥ r 

-f?i:f dt»ir^tc5T ^«(l ’iJic® n-r ?«iti ?if5i, 

^FW^IS »r**I^^=T ^ I C^J)sr, ^1 m cfef«IPftC!l5 C«ff¥-^w 

t^flCTW ^UU 'St^WJIflJ <l|^^ 5l^f^ ®tfl- 



fB(5 

«Jt'*if*i’F f&ai I 


fSfifiRf a^Ttc^«i‘c*t?i mv t^?it^ aptc*i ^ i ^■»t^ 

w ‘S’fTO «ttc« iit«(jr»i ^t?r ^ ^nw 

c?F^*n*tai c?t=r'9 *ft<ai»ra «i«i« «rttw 

w ^'*it *{tw c*!\cf ^i{ cfrf»it¥tn« 

^ cMsr ^f«[ «rtc« «rfti ¥*^9 •?ll w, 

srt« cHW civs •ftn I 'fl<rtr=r ^ 'iiWr?? ’ftw 

c¥^«i qjntwts ^1=?^ ’i"»tc# ^<rt«i c^% i 'sirwi ’rf^m ^c»it« 

^Ttwtwi I ’fsitJT, «[«fr«. orrvc^ «rtii 

cfeftc^tsr 3fj^ 

•IX^ ‘W*I fiFl^lTUf^ cW^Pftlsff 

VJ 1 ^^11 *vs ^ ^t «11 ^<ftf ) w «rf« C>TC¥J« 








«•• CW nt^ ^1 'a'B 

ff r»rt^t^¥»i I <1 ‘«n»r 

?1»!1 fH I 

>+> ^?*T &tfi- 

af^r^ c*itart^f«f ^tnu f?:? 

ntitpn ntw 

<<¥ «R c»itv «rt?r 

uii¥ >icBr ^rtca, 

«i*nr Bqffl .1)^15 

«W5T (flflB 

>TrT c>i^ Jurr 


’Ot'a nim ‘U^iart^ 

^5tr?ra *f'^, ^tc« 

«rfir« ?5fST ’ttts* c’fc^S 

«if^f?'g! *f^i^ 5Ttj=T»i m ^ I 

^Jtfsftfl ^ta» aF*ir^^tcn?i 
n^fsifw ^+«, i "H^, > + > ^ 

f^t«w 5ic«r j 

'fl^C^ft^l ^tw?i ^’TS 

9^^ tfl’praft^ *it5(^ c^\ ^*<1 ^«ic« *rtc9^, 

f^^ta 'SfWvri ^la mK «ta*fa 

m cat»j c«ft^ 





\9JrailfH —--- ■.•r*iV/.:>L'V':Vv**v-'v-** 

V^\x_ ^ 3SES3SS2SsSsfir 

»flNrfr 


• * •* m * * #**•-#• 


\^^ fsaf 

c’Fi-'«iJtfanit»i ca^a^ i 


ffca 4aff5 wta^r f^caftcafa^ 'e 4^15 
»{t^® ajte ^*rs «rti« ntit^^n 

ata I amta ^-at'sal icafa ’ifvtaf 
fafw faf^^ca at^trai ata m\ 

«ca»r fwtwf^c^ ^T’ta ^ta»r ^c^tcaf^ 
caiT ^a?if®af mw It^fa ( 

'ecaw ff^ta) fata «itatal ^a 
at«iaa of'sai ?ai 

ffca car*? 4l faaia cat^ta^ ataai 
•rt«ai cac« ntw i 

•afara atwcaa ^aatcf ^ 
ftFCfttalaaa »fif fti ca 


al5;ac¥ ta f ai ae^twi ^m acacii I 
^aa *tm ati:a aja^® ^ c«Fa^«n 
tit'afana c^^j\ asic® ^taai ^rtatan^: 

^’fIS at® '^tarfaiaa acat ^ca^'^fii aa* 
>nF ®ta, atai ^iw ajc^a^aa na»»ia <yaaf 
(Insulated) ^aa^ta atcarl c^a^ 
atiSa fat-ra®tca c«rtfa® ^a «ta 
8vo cartel at?a ‘aa^sfc^r tlv a»ic® 
*rtca I a5ta*na ^a'ltaa ajaTTr^ 

n\w ^ai m aa c^h^ftrat® 

ca^^Bi « attc®*t-'8ca5 caf«« aaa ®«tacaa 
atai I (^-«ij^ata cfa »j aaca af® >r«w 





^^1 c^» fSfc-f^ K9c*f?r (a^iB 

<a«irfB ^Wg ^f*«>-nfggtl*ts gtsi 5r^« i 
«at 5^ '$f?«^-nfggtClg Jiw 'sr^n 
f^cg 5Ttl® gif'® 

♦ftitrgi cgc® *ftrg i »!grj gr«Tg 

(5g^ flaf) ^f^vnfggtlt *t?lT<g 
gcgis^tg «r^“f f?ig ^ss fg?T«.- 

«gir fitgtft'® ^g 1 <a^ «f^tg 

*TtgtrgT siU =?g gt^ sjtrgsg *it«gi 
gfg gi gg gt^ cwt^i c«it’F 
gjgi gpic^ *ftcg 1 

g^tw ^gfiSgf^ '5it5^?wg mi 'a^ 
n^f^ ijt ^c^tfg^ c^l-ggjtf^gt^i 
=gt*|g ^gf ^cg gtt^ ^ag^ «flg Jftfttgj 
’rgrg ^gg*^ -{?rgg grgj ^t^^fg ^wtg 
c^itgr ^gi gBjt^ •rtrg « ^c'stfg^ c^f^if^^g 
gst®? ^gc^ *!tcg 1 

«fJTgF^: ^tsfg ^pgi cgr^ nttg eg, 
lagsfg aisjegg gp'>(i g«igtg ^Sf tw fiif^^ 

5f%-itS c^f^fsf^tg grs <ag| gjgr 
^tB ^tigg gegj gggtggg 'srfgfg-fifgtg 
gjgi gfg f 

^tgtv® cgfittcgtn gjg’^tg ^tg^fggf^g 
ggggtg ftigcg gt^w-'erg's gtaig gtg ^gi 
egr^ •fteg 1 

'«gtge»i’r gi cg^tg gjg^g gtir «[tggi 
f^ig^g eggg—cgf®« 

gjg“gi, f^g, ®ft?t«f, cg^tg gjg^i 
<iig^ cggff^tc’fg cg^tg gjg^ 1 ^gi 
»itgtgl^: gtal (Short wave 

band), ggi gsgif gtai (Medium wave 
band), CVfg'® C¥fg® capta «rl% few 
ip«^tgf gtai (Very high frequency band) 
gjg^tg aiti^Fi <aprg 4r5j¥ m^nr 


WC 9 ^teit?i gfwtfgr gtai fgfgl gfe^F 1 
«rtg ’R ‘agj gg^ fgc^ C’Png 
g^rg gtcg^i lar^ c«fgg-g^ ( 
gf'egfg) gtgfj nfggtrg gtgri «rcgt«g i 
‘agg c?gi gtg^, gtlca'i-'ecg^ gi ^gw 
g*ic® f¥ cgfgrtg 1 eg '®gc«rg gsg^r-Mr 

(Wave length) cgl^fg^tg gi ^ti 
CFcg vg, [t.fg«cj[c^a gsgf-^ffj 
gtgfgg^: i'®, >>, «• fg^tg fe'«Jtf?3 
^tcf^ «rtggi gt^capt'seg's g«it'a *ftfg 1 
gtleapi-'em^g g'"gt? gtai egeg^r® 
i ?t«ftg cggtgt^^9i gi ^q:gg^i <a^ 
few gi*^t? gtatfgfgfe fg^ivc^^ggt 
^gcBfg hfilj 'cjtc^ 1 ^tegg gegj 

feeagegWi ^c^ii eg, -al ^g^'eieg^Bi 
^tc^it^-'agrwg g^ arffeg'sig, arffeggg, 
tag^ ggsi cggfg agg f® ni egeg 5W 1 
^IB ^tegg gw nitgtegtfiigf 'Bfjttfegtg 
(gjlgtcgt^itg g® eggt® eg afggt^i) 
gRtw ggtgfg («itfeg «r*p gtife) ®ggr 
c«fgg 'e g-gi ^g gc»i c«tgg“*g^ 

(^tfeBn(fe *ft«gtg) g’g ^g ?e*g® er^i— 
^tg ^[5 '«gt^; [ ^9i^g : cgf®® a®«Ptfe^ 
cHeg 'a^ cargg-“ff%' aftg »ig' 'egtfe 31 
«f®ifggF few g:«i gtaRg as^Ptfe^ 
gjg^!, gtfJiH, fggfg gi ^t?fe®Fg cg®tg 
gjg^fg e^tg« fgg g^tg gi 1 nt^t^- 
■g^® gi *feg fggfgt® egWegt’f 

gg^l ^gfg «aiB ^g^ i 

la^ gjg^ttgf ‘aagjt'® f^rc^g* geii ^g 
vag^ «itg 5g*« cJtt’F ^gg^ "f^g ^agRitr 
gfgi ggt® ntrg 1 fifcgtarg «rt«:- 
cfefiif^g 4Fligg grg^l ’fal »r«gi 
gjg'ntlgtft n?ti:<g «i?gl g«ntffeg 

((ggsr~|itgfaf»iiJg, f5ff»R.g wjtRt- 





cs^sits 

Thn f^siTc^s ^Z9 ’?iif 'sr'8j« 

'«it-ft"f*rc^3 

'9 star w*l cs 

^^«fi «rlTf, «• 

?cs ijcs 'sscifs ?Fjsi-st'esi 

55 

cliaf’ ^Nst HftrsF i 

55 * 1 ^ fapi^tc?!? ssn1f« ^iMtcwns 

C’ftS'S C^lt^ 4C51W51 ^9 511 I 

c»lt »I9 Rlf^^tws C5f};i C’flaintn 

C5r«fi (l*tW9 


*(t«9l 9t9 I ^nt9-'Sf rit?t f9^t9 ^9 

, *v 

ffC»11 Jftt’Fn C«tC^ f%C911 

I ^ *15 '^*tt?r-<ar^nr^p fiin C9 

^"ptH sjtail ntm 9t9, f9^t9 ?r*ni 

«»• «■«* c*f»tt5rf^¥*r 1 

9Jt'« 9®11 ?9 I m 

9x1^19? f^^9 I* csnwtfc^i? mw 

^"^*1 fiissn {9r®^l»1i5X ) 

9fSl ‘^9^ 9'*^5T 

( Ht?lf*!t®C9^ f3i't^tC9f^) 9911 59 I 

'5i«j<i'9 iittrjf^-? 55»H9 9taitC9f ’5fsi 

'»r^r9r^9 'ai^jf«i«F 9"^?:99 ^icar 



2^" 

*T«WX 


c^•^^) '99^ra?9 9C3 991 ntl? >^19^ 

C»T<rt51 C9C^ C9lt^ f^C9 «1 »rt9t9t9 919951 

9^:91 

C9 *Il|l'3Fl-'eC9® C9f®^- 

C^f^Wt5f, 49 5l9C9i 'srtS'Q 49 J f9-tVf95ti:9 
’«(tC»lt95l1 ^91 9t9F I 

«r9S'5S 9tl9ti5 ^t9 5Tti:51»1 '«l«f|<, 
9tWl 959 9tl?C99 ^91 «rt9lt91 

'•rt^it^ri ^•’11519 >it9r «r9t9 

f98tl*l9 99 C9 9jt'« nt'Sfl 9t9, 

^t9 5t*ii 9». f%j»it»rt^99i c9r^ 

f^FWt9t|9f9l» 41? «Jr9 991 59 I 

*K 

4| 9?9 «rf% •ftsjS <sr^nr? fsiw «rr9t9 

?"9tc99 w t^Pror 9?*it9-4rn 


?99t9 n9 9t^PF|-'«C9^ ^9? 91^91 
9t9l vr^iaFl-'SW^ ^9? 5919X99 ^tC99 
997 Pi? nPFt319 ?91 '«f9®9l =5^9t9 
'ei995^t|5S 91 ^9?-np5t»l? 9tl9 4? 

«r?t9 9t^9 9l«19 5|t5tl9T ^9tl9tPl? 

^Tti^t? (*nt9ti9t9it9 «it?r«PPti 
4p9tl«l) d^l? CT«91 59 1 199157 C9l? 
^ '®9flfl? ^t?(9*fl9 999^ PPffet9 

1^91579 Pi? Pc5-r ?19 np5lfsi55 ?91 
519 9tl?! f9f5rf«^ cl957 91 <art5?-C?iar 
n^tsapc? 1^? 49 P*r9^? 9T951 «79?99 
?19 «ri5SJ? 9t!?l99 ?4 9^ dPtl?1C5r 
dtl? <nf«9l 59 ( ‘»9^ pf ) I 9pW1-'«l9^ 
9J99I19 ?19?I& ^9l9t»IT m?«1T 55*n * 









(¥) m ?TrS( C9|tC*F« 

(^) '«jW-t-nvfr^ *it«fi5r f?r*Tw 

(9f) '®t*ir?i '^ts ^1 gfl? ?»n 

(ti) (*l?|rJ!iT 5 I 6 rtfS'e fSjt^sf 
5^1 


(8) H«fa CHZW m "T^W Wtltc*18 
»rt^tc^ (c»!t^ »r5)»r8t*Tfl 

( 5 ) «fWtBF^^tt«f 

«f5trf 5^111 j 

c^fa cat’Tttat’f arairta 
<®ta«'e ^sT'ssi -ifaf 1 «r«iaa c?rt ^J’nn 
5t*5 *ra at^rapi-'ewai caWnff 
araati^ ’Tt’rajafa^^tta ^tcsF »ftatiai 
atca at»i ^tat ^1 ata i 


ar® ^«.aiTR afa '8 ar«rfa«i f% 

^cacaaRtar fiijar 


ataiaa^ ^ata at^ata m 
%• a«K5Ta afaai a^'na' ^ aacaa ca sfita, 
afaasiai, Hjtff «£ta^^ afataa, 

^tata f^ata ai ^tfaai ca^ai a^a 1 
>iaafCl 'aifasi a^ afaata «i<aja ai 
«iaaia aai ^1?!, ^tata feta's atatacaa 
aftfaata ^ata ai^, «ia5 aaatft ^afaal? 
cac-ta atitaa cata^ at at^si, caWa 
f5fa«.ai ai afaai, '^aa-a^ix ai at^ai'fla^ 
«ita« a^ fag ai afaai af^ai c^tcai 
adtafa c^iaa atataa cataiaa a^''n?aFa 
faa^ a® a^ai, a^ faijf^, a^ 
vraf, a^ ^nc?a, aa aai «faca 
f^atta 's ^t?ta« atatatftja 

ftata ai «tfaat ca'eai ^a[i caaa 

afaa aata afaca ^an aa—‘'«ra ca^tc^ 
at, aai cwtt^ caat, aw *a ^ 

cicataai r* 


afaat^ta atalaata^ta aatatsfta 
afacfeffaa ftatataa <£ff«Jft®1 aitc^a 
car. ®fsr^, cafet^jta cata ftaa «itcataai 
«raia aaaj afaatf8i:»ia ca, «rta ^rc^ia 
laawt aaatcaa atatai af^a «i^ta caai 
ata I ^aa aaata fta 1 ^a a«a 
'It^ta ^ aaaj «tcaa cacar^ a^'ata 
ca’^ta aaatiaa a^faa^a afaatta 
«rwta aat at^c^ ntta 1 

at«-aa^ alata «rata aatw 

aaa, fai «iataa afta ai ara- 
^'.ataa aawr aa afaanal, flrta, fm 
4ara '«a^ "aaaa atc^cf. 
^tatwa acaj facaa ^ta <%ai ataai 
ata ail ^ caa ^a at^ atat^ata 
caWa ataca atftt¥ araii «iaa 
aFai i^rm, aaa araffa atvarw 
Ptwa wf cfiaa aw^awafl?# araata^,* 







W*! =TsrtsT SfCf; 

nf^^npi st?5t '?[tc5T9 
*fw ^1, ff f 3Tt<Jt3*r3S 

?'#ift:sr <47^ *ft%^«5n jf^q ^tisr ^ 
*i'f%’it?i C5li I 

c»r-irv c*it&t?j8 qjftsi mfe, qjjt^ 

’Wt’T ^q cqsr^a '«i5;qtc?r 

'Stzn ft®<SP q|c® I 
f^f«f 'e ^?r^c?a 

fflM ^tcns f^f^ir 

I «ft®j^ f 

^rca?a «r«t^q q^'rmi c^n*^, qj qtc?[, 
isfcst^^ qq cqql', srq cq^^qq 

<£fC«ti!?q q^'Tcqq^l c^q*^, n^.Jiqt^?f 

«famq q^tnq'i C^ql, f^-qjgtftra sfcitsp^ 
Tcqqpi cqq^, qt ^c^?i '^£’*15 

q^ltqqsj cqq't i «i£?ii- 

«fnt9pq feqijSi qj|C5 

I CHq £qq—qiiqat^ 
^tPrq, qf^i q^^qtcq qltif?*!®: 

I «it^q qfqq®lT | 

^qjw "qt? ‘flqfS 8£q? qrqi ui| 

^tiqw qfq^sj^i ^l?Rq '£(w® 

qfaj^ cq, «tqi cqqqrqln f^qc«rfl 
^qc«s qwj «t ^si qN i i4| c’pccg 
^tfttfs q«J^qf«qi f^icqpj 

ftqi I ^8f| fr^5 f®{® I j. 

nt,i:q"f ft ft^ttn? ^qtq^^ssf ^rtft^tftq 
ftlt? qqtS qq. fqqcqi qftic^q, ^1% yf^ 
¥tcf« cqfq qfq qqftsfl nftq^'q ql 

nhfkw ftrqq fy| q] yfl^l 


f^cqqi qfq cqcqq Cq, Cqqqqfaf 
nrjqj's^cqtq?! *ic«fjf fejr® ^qtw ^«tft® 
^mfq qft!rt «tqr9J ftqi €fr® ^•^ 
'q<^ (iiqq «rr« f®q qq q® «if^y §«.qtqq 
qtftqK^q. ?tcq ^m) 

^qfa tsf^® arq«i yflf® 
qjqqft qftc^ «jt?r ^®^®: 

4*tr®q y£q ,t;r, 

^cqq aycqq qc^a §,f« 
qtltftq <4^^ f^yqq y qjfqq^tCq 

qtatftq ; ^qf^aqqyq lafqt^q 'qfq^ 

C^Tcast^g 

^1^, qtffai cqml qtc&a qfq qftc® ntft i 
Alta'S qjqq qc^q %jr® c«rq*[5 q\gp, 

qftfl ^tfqyi yfy qn 

ftita f^cqfq »ii| tff^^i 
ftcm ?rc«-^qcq y,yc^5 
ntftcq ^tqtai ?fft ft^tcqq ^q? «pf^| 

¥ftcqq iycq aptif yf^ 

?pqtftq qi q^r®. qft 
qqf®q qw q®, 

'21^*1 ^ftcqq I q^^qtcq ^qqq qy 
-flqi qtcqsry, qt^ra qft® fay 

qqstqfq q-«a< t«rqftft®; 

^t?tc?q fqytfe fttqq-ft qfijy, qq^ , 
^«rt I5t?1 qyq q*ir® yi 

^t*itrqq fay q*2£|?fca5 qyqq^q®,, 
fqqq-a^l. <q<&qf®y qyp^ 
atai ^tcq^ ftcagqt yai i 
qftfuqi ^|yq y^cy, qfy, 

'W'ftq qycyr «*f^q yftc® qtftfyqi 
^ mzw qftitq'e aatarqtrqa ^f®»-.‘'q,q 
cqc^ ^tq <qy qty, aftftai cq arf^ 
q'ftitfq %q^ nt^j 4f®jtqi yea cq^ 
«ftwr' fft ftrqawqq ftcqq®: yft 



« mm [ 


^’jii ff^ii 

'5ta «itc^. 

'flt Jicif f^rafiil 

c«i c«rcn9 

«f|v5 JfttlSI I 

<8it?[ <ii^j5 I 

C^Ffsi 

*^t?i f5i<s 

f«if%9 ®ti?r 

wa^tii I >£fc®j^ «tcn^ 'siR^I^'IcTifa *fw ^<6* 

^1^1 >f?rj'3f f«?^i I 

«fCW «tc?f?l «lWfC^t?lJ '»l«t5 

^n^'s* ^fsc^ 5lc?r i 

^»11 c^, cai^a JIlw, 

m tv 

'®it^t?i’?t?ir ®rf*ia =ff«ai 

’i^j^rtnia «rtar^a 5t^i 

*it^c^ ^tc«a 5|WT nil 5^ffac^ I 
m 'stm c^ w ?mi- 
m cvst^t '^n^, «t^tu«rii 

^faai i 

®rsr n^sr ’lasj '«it^5i «rnaJ! wa^ta i 

«;tii f’F =«i. «ftf=[ =il I 

mi4 ^1 « •rClspi-f^lt’Pi 

^faai »tfa>i\<tjm ^I's^ ^n«i’'ittf% 

Tl fii<a I 

t*fw «iil 


^ta I ?^'*itH '«?w^ c^iai^ 

fp«i cf t^i I ’i"<X'farc*r 
<% I ?rt«ftai«ia atau c?w rftai 

'aitci^, 5?1 5^C9T aftc»ii amtca «i« 
f’FCsiTt^ Btt?j ’ft'8fi Tia c^Vf ^faat ? 
nfan^«rrtts(a ^<3tca >iafta'8 
l?ta ca^m ’TC^taaR^ f^cgs *ttcasr ^ft; 
«fa5 ’nraffcaa f^arar ^'st’t 

'Bitcf <iia\ ^?[j f fa fa^tina *rf87f^<rjt!T 
»iKt'6 af^atc^ I "aitata cto 
nfa5jwtr=ja arai t <fl¥{5 

faf&ar ajHta ^a f¥ ? t'scaa acar ’Tafaej^ 
ca^i ata i 

all ac^laa’fcaa «tr« fafatai 
<si?Ft"f ai asfaal ^a:^1 'sfama 

f^f®a fa^tc’fa aH ac?T?an«l 
^^fa^tina toa® at^a,^|c^ ntuaal, 
ac^ i ^t^ttaa 

ft'stfla far»ra^taa ai aata4at^tjaa taa^ 
fa'®a ^fac^ ^^ca i 'it^tcaa ^ataKa 
taafa«a a^faatl ^t^tcaa ^ ^ fa^tcna 
af^f5f ai ama 1I«F ¥ivs ^^ai 
fa^tala f^-ia®n*i ai *fata4- 
aMaa fafa a^itf^atcaa «r<t«^ f^ia 
a^ar^a*^ « stfaf^a a^ia**}! alcaa, 
^ata aai i 4aca '^a# 3f5r 
a^ai afsic^fsii catas ca?9ita afw^ta 
^jt^c^itlfQata fac^ia, f^fa cacaa 
fa’sffaarfetcaa ^r^a- fawa i mca 
ca^a Jiaatcaa aaPicaa atcaf fa^js^ 

%»^a I ^t?ta at^f^iita m f^fa cs^ 
ajtmc|c^?a nca tff« 15a -iia^ at^^tcaH 
c«rfa^ V^\ nca c^ata ^catwa nta 
tih® aa; l?ta nta ^fa ¥fa- 



«ft >&«»> ] 

c^^N f^nr ^ c^h ^f«!ii- 

'^ii5f (Hjwi «rtf^['8 


f^^^tsf, 6 Wff (ft^r) wtf*i t’* 

s(ll ^^ptftnncv 

ntcijsf ? *ilt 

^t5trvrfl "? ^ mi^ ^I5i^ti5 ^ 


«13% S0t^3*1 Jltl 


^tftcsfja f?ca »!^4at5i ^t5 sitcii^ 
*IW) '5t?i«1i 351*5 «iwf5 

s(t51 i}Jl5tc«»i nf-ssi «t?l^f 
Slt5 I ’f3|,9(^T5ta «T® ^Sttlr- 
’to« ^513 ^jf siitftcasi mi\ 

ifla^ >5«lr-^>. y[tC81?| C5(1^ asi 

*itC5ii ’tfa*(t*i > w ^w<i'9 ^t^ta I 

*iit5tca»! J|t5 '«ta^ '9 -aiaswa 

^'scii, 'Staatc’^a 

c«rc5 *rf^c-i*?ra Mm «tfasitt*i 

*iH?l ^ta I 4^ *(Jt5tW5i »(ti aaata 

cbIi 5ai ’i^t’lt’fa 

^^csitw^r «r5^t?l i 

nlai^ sjjt5tca»? *lt5 C®53^5-^tfe 

ca«f»i ’Tt5j»5srtC55 '»• 

«ifa5t5 5C5 «iTcf, ®tC3fa ^^i, 

’i»K5a «iff® m\ «2ra?5{5 nwt® 

V«1 5C^I 4^ aft^a ®5T 

45i5 

4r«ftf®5 itfll ’tiS® I ^TtraflS 4aftf®5 ( 
atf®c3Tt5i) ists 5«'9n 
'■rt*5t>itisnj >1^ *ft'9H ?n I «t?i^w 


*iTt5tcaei sit5 ^’l^w 

aai 5a 'flax 'aI '5ia»^ cat5 

fa^® i Tmm 'flt *i«<^ 
ca*a^a ®tn a®af5ifa c<3fC5 
acaj C5^f® I ^ §*l^cqa C5ta C5ta 
'«f^c»i—caaa flt^taf, 5tf5aT'?i, fa-rtaH®a 
'fla^ ^f^aJfa faai&a^ C5ta C5ta 

'fl'®fsic5 '5iraafa®®na ^t'sai ata i a®aa 
^a»C9ia at5 aaata aa^a '»r'5f5ta‘l-c’i‘la 
cac5 *Ft«a-^Ba) <1^5 . fa^® 'fla^ ata 
atc^it ’lacBca ®t8^ at5 aai i 

sracBta ca'ft at5 aaata aaa a®aPrfa 

catatl cac5 (c^at^il) 

acaj^ nt'Qai cnc5, cnt5(ata*t c’acf 

atartfl C5C5 c5t^ a^f® >Ttat 3 
atf^ nmi ata< cal^fe at5 aaata 
attaa-^t^' car^ a^tia-^sar 
atC5i fff ajt5tC9ita cnt^a^a Wn 
aa^ ^a* 5 a c ®Tiff) <fla^ «fca5 

faa Mm pw (cna 5 a bt®) 1 aitffc^ita, 
a®af?rf3 aa??a 'STta® «w »raa 

5tc51 5lxtgtata 'fla^ 5tat'?i 

5f5 «iata ^lij® aaapi •ja'j 5ai at!f-<ap^ 
5 c «5 at 5 aata ^afc® 'fla^ c*rta 1 



»8 wtn « C ^ vn 


^Jt#tc««i «ftf Bfc^ »rt<i'N*l a aft*i 
^^3 Vl* 3tsi*rtfH 39I1P I 'fl^l 

fJEf «I«PC9!3^tf1 SfK 3t9 *IC3J 8»*- 

*»»»is If31 "fsi «I331 5Slt3 

3!3l f?C3 ^®f3 3^:3 CWt^l f?l3 CH'«31 
>33^ «ft3 b- C»!tt3f3 srtftnJ «i5 
G5tSt3 ^t3 OF»11 f3 I ’Jf^3t3 C«13 

^3 ^^^ ^t^l a?t£®l^ 3^3 «tg3 

331 ^3 I 3lsi*flf3 aftCn 

'Sfsi nt? 333t3 5l3^CSf <il¥3tC3 
*1V S|t^ 33t« «r»T«3 33 I i^t»l 

CT»l3t3 ^r33l fr^F 31?J« 

3Tt?tr3ei f3t3 «rt3 > Wf 

f«f^C3 3t<n 3t3, ftrS *113 ^f33t3^ ?tC3 
ftapi 3f31 3t3 I ^tsr-arfsi, 3tC3f ?fV3 

^3t'5 C*rtlt3tf^ 3S11 f3. ^t« 3T3ft3 
^31 f3 I ^«3 C«F3t’lt3 3t9lt3t3 fe‘3f£»1 
C3 >f3 Oftai 5113133^: 3T3fl3 ^3l f3, 

3tf;i 3t£?3 39\1 f3 

nt3t®t9!l, 3it3-aft9I <^13^ 

«ltr3»lt5tft»lt«t9l1 I n3| c®t«r3 3'i:3 

C^»11 f3 I 3Tt3'9 C3\^t3 <rt'p1 ®Ft*T 

C®t»1 C^C3f 3J3^3 ^31 f3 I 

C3\^^3 133^ 

«rf3®t^n 331 33 I ta'9f^3 313J 

^b'-U C^T. f3. 31^1 «HI33^ 3Jt’3tC3?f 3t£f3 
»{^<rjtl C3l‘^ 3tC«F I 3lt3 

f3{^f «t£3 1-8 CJT.fil. ^3t^J3 '8|?|33^ C3£f 
3t^ 3lt^tC33[ *f3® 3t3l 3¥£33 I 

£3V3?^3 C*fC33 3t£^3 3r’t3r 'Wrf33sK«f 

Ctfm^ 3b-33 C®f.f5r. ^«rc<j3 39 3tci3 3t3l 
31^® f3 i 

^Wlf tC3»f sit? 5313133^: WW 
C3t® ®t£33 3t® n3Jf? 3313 «l}33 Wfif 


^f«3 1*13^ «ft3VaF Sflt®1?W3 Wtlt 
3Jtftc3»i 3tc?3 nflwcn ntHiii 'tfrtf^3 

»r 3 c® 3 tr 3 c?<n cnt? c 3 , 

3^13 *r £33 srt3T®f^C® ?tf^3 3rW3 

3JtftC391 3tc?3 f33t^ €tf WW? ft33 
?£<? C3, »T3t3 lt;tfk®l 

«rtg3 irtc3f I 

np63 3Jt^t£3»l 3t7?3 r®3 

?t^3t3 315 3lf3't«1 ®t3t 43\ b3I-h‘3t3 
C3C? «13® I »«| 3tC®3 

f®3 ?t'53t3 >T3C3i fa3tWl3[3 f3®^3®1 
<srtC3 n3*|«Ft3 *13 C331 ClIC? C3, ««31 3t3 

f®3 ?t£^-^3i3t3 «l<3l?t33-’ft«C3 

^a3r3t3 ^«ri^-»rf3i:3 1 

C3\?3^3 >133 «|ir3l nw <ll| 3t? 
f®3?tc^» hn 3tC»T 3tW1 3jtftt3*1 3tl 
•ft«3l cncsil C3t3ri 3t3 I 3^3 3T«3 

sfNCI f3"tt<rtn®3 ‘<131 f®3 

?tC? 433 3I3P3 C?£3- C3l3ri 3t3 C3, 
f®3 ?1^3t3 333?Pl 431 3t3 f^3 ?tC^ I 

3<t3 4 I 3t? «It3 c=3. f3. *131 ?3, 
®ir3 4C33 C3t3ri 3t3 433 

3 >-33 cf\. % »i3i ?i:*i 431 *5<®i «rt« 
?3 I 431 4f 4? 3r*t£f itC’? 433 
3fcaj ?t£^ 3l»|| 3£3r ?3 I =3«3®: 
si3t®c33i 11^3 f®3 itr?, 

ff ® ^*1f9| C3tf 3? C33\ ^£3 313 I 

3jt^r4«1 3t£?3 33t»|3 f35tt3 Cf31 £?« 
£3, 4f 3?£33 3Tt?t£3£:»13 3Tt3t33 ff 
>3->« C^. f3. 433 f3^3 3?Cfl 3>-3« 

C>f. f3. *1^31 *131 ?3 I 

3Jt^t£39! 3t? siTt? £HC3 P*lt£¥8l fW 
433 3rtl® 4ft 3ftt3®t33 3t? 

<ttCf I 3fC*t3 *l3«ril 433 tfin ar3m3 
^C5 3t33t3 *ff »nt3 iilf ft3. 









cf<n c^rtf 

^ «lt¥tnnr 

<8^ •imi 5^1? <ttw I 

l^<#|rfl»!’«ltm ^tCfW ^ifs- 

c’i'hri 

^it^—>&tlr-4»t Oltfe 


NTtf tn»i <n5Jtw *ffl»rM c?'e?i mv91 
»«ir-i»t >rlx»i *rf?i*it*f 

(k=r) 


^vi 

*iJt^tc?rn 

C’Jtl«f?I1 JftClfl 
5*15^171 aiJt^t- 
CflC»« “l^^l 
nf5ait*l 

i9t\r 


iVvSi 


«»^,>&b' 



i.'sa.ftxt* 



<08,Sire 

e'»8 

>a«9% 


8<t^ 

>:>%o 


>»’18 

)>4»6 



)d«c 


8V. 


«»t,'a8% 

b-'^o 


•il^ :»l»{Ciri C^^ ^\m *!WI 

«tni *ff^*lt‘1 f^5! 

3Ttt»i >i^f5!5 ^>1*8 I 

’l^fST *ff«?ltc*l *ltf «1 •rt^, 

*ffij5ft‘r «ft«ii ^t? 

'9’FtCRl ^ ^f¥ 

<11^^ 5i-5itf5r5tii mw »Tts ^sflr 

«i ?!i I «»r*i5 ^tm « 
51^ 'Bf^'H c?CBj c?«iii inr» cJTuf^ Tif^ci 
^rs *ru-'n^fl <rtc^ 
c«rtf5r5i9 99 1 

5|7t^tm >ltf 5H UW'Q 

"^tcf 'Sftf ^f^"r Ktc^a 5f« ‘fls «f5Tf3?«- 
^tg «r<(t5T <«i^ c^, <iic^ IPin 

C5?|| 

Sltri5 51^1 ‘ilill *ttf 

5I?|5l I *ff%’l 5rt^»it« ^!13!M«*I 
^Tt'Tca ’'F?r?:^5r, <('hft^tf^¥ 

m'^ ^1 I 




n® »fT9 ’itJiftf '« 

^n>rrft’F c^’hstfliiFJt^X ^5»f 

«<lt aT*l^^ti »IW X9, 

’Ttft ^ 

C^t« *rtw «11, C»1^ 

5rrt^T8 cirWuawt^z^^ » 

«4«tif %*ni «« TO 5W 

cftTOt*jt?X wt»i 'e CTO 


*rti81 ?if9t9 ?iTO 

call I 5nt^ ntra an, «qsi5f 

TOi cn sni's ntwi 

's srtrvig *fc«a c9 ^-r cftTOswf^X 
aitf«»T 5t*3, ^1 SJtWOTS 

^*t»n tisfelar '»t'aar-^« ^ fla 
?*itR TO *frc¥i »<i| «rt»w 

WtftW fCTTCl I 





«15f{5 '?^«n ^C9|1, 
^1 C5C5 »Tf!:W '6 ^*1 >f5lCf 

C»lt^ fsjt'® ntwi '« 

C*lt?Nt9 •fC^ 

^ ^?raaii c?t«taapit?Xfl 
cttt? c«ft*T cn\?t:ar «^5ffatPT nH 
•ftca I 

t^»iit'« « aptcara cft'5t«<¥jt?X 

>rtf«^ ^cwa 

sitJr’PW’r, cpt«taaot?X 

fw? «c««^ ^8 Ftf»ica c?^ 
cnt?, ftcna pa I atc^ 
^•itarPi c^sr vf^ 5(1 *ftca, 
c^ ifra facia aac^a fv'^tcaa ajaaji acacii i 
cpt^taiasjt^i^a caatarsa «rta «fcat®Fa| 
pa ai I ?[’fa 'aa'Cia ira* (iifei ^ita 
a^faai i 

cpt'BtaiFjta'c&a aacRa a^ ia^l pcii— 
‘flata ^icaa wear aja?5^ atacaa (Skirt) 
f^atat’sfi afca ata i mm ^itatcaa 

atpa ^®faa asai 'stai ptafi «<i| iaafl 

‘p^tata «ita m tita ptii a(t^ ai atacaa 
f^atata m a^ffi to ‘faps^BiJ ^«fa pfai 
'Pa^ citjfi ipca cici ?tfi ifaca ca-^ai i 
ca ia catastaiaTr?',^, a^atca aat^i 


C avi af, ap iain 

^aci, pcii il5i c^t^taapjtfX 
cairaa»Pi-«rta-4a-t (a* br atit aaa 
aFac^ itta) 'e iPi-to-uaa-^* («b' ara 
at^i apa ^at^ itca) i 

ta atati ^itapt^atc^'B cpt«taiipjta'X 

apjiff sitacia ^icatnti lafai ajttata 
catoa ^55^1 aaa <fta «aa« cpwa- 
caatca faafa® aitaa ^ca i 
af^*l Bia 'eatl^-'Pa 

aaja^ ata a1ti fa^« catCi^-'P 

ept^taapjt^X itf^^’ra %a ata acaca i 

cat^aa atci cat'staSrtrsi 
c^t"it^a'6ialijt'« tpa-to-kpa-®^ ai m 
at(?i apa a^ta i cpt^taltc^i <pai5 
arta^a ^iBi c^t"ita^, ^pai itcia 

^t^ cara^ citci^-ip cpMaapjta'j?, 
atitt^fa I 

ept^tattewi at^t ¥racpa ca, •p'ai 
'jf^ra^a «rgt® cpt'»ta!iFTta^>^ c^PHta^- 
'9f^ at(at a^aita caca cai^ at^f 
apa ^caepa i 

catft«, a[^at|, ^itatsta i^Nta to 
artai cicp ca, cpt^ta^t?>, t5 
ifaatca pci's 'iatatra aca f^ca 
aptar® atcai 





cijtc*^t<sfff¥ c»r>rtw ?ffti to 
ti|f «{f^sT ^ftc^ c^Ftsr 

>jtr»f ^1 ^ c»ivi arr^^tfl ^?ii int 

»rti?tr^T c^sr ^ ^a c^atatr^ 

a^ai 

<ija^ <4j^ ^ta f^a 

mv C5tr«r c?ra caFta atari atw ai i 
(iia^ ^ta ntc*r atai ‘fluffs «itaata 
^•ta <4^^ c^i^rta aca? afti 

^ai tn I at liia^ «rtaai fiiaa cas^taaf 
ajaatca ^atcar c^, ^if^t ^^nia cnm cac^ 
•fa’ncaa ^*ra tajtratfnif 
(Superposed) ?fa upa^ wm ^ra 

sat tl5«1 ar^taa ant^ft (interference 
pattern) I <n^% a'ci>t«artfaaf f^aia ^na 
'Bftyf^a tt*f <sf?a ^ca csT^sin sRa 
fac*i caf c?r5!5 *it«ai ata, '8fal ata 
atoit^rtai atc^at^sTtcaa aai to ♦fca 
faa^ catar caata aftr «rc^^a a^ara 
acap la ata ^atfwa 

fe^aa ^ai <aaa ^aasIS atta (Real), 
araafe (Virtual) I ^ta «rf^- 

a"^f aftotaa t 

c«rf^ f% ^stj^ ? 

aataai c^ cara wa«*ia caafis— 
caaft tta atai at. atat ajf^ ai 
fa ttia caai .ata w? ^aat^a 
aacaa, c*taat« ^ca tol8 f^wa «rat«ra— 


ttoil, C5ta tta aft? I ca at ai 
ttaai caf^—?aca fait^ strata 
caaa—'^f, ttai, fa^ra-atfa ai ttta, taai 
tta atoa cata feaacacar ttcai ««ca 
^t:? t?tto ?ac?, caaa—ftta, caVaa'«taa 
fafta <sr? ai «rfir% atai ati ata 
calcar? fa^f^s ai «fft?to tttattafiir- 
tfa ttatiaa cstca cRan ?wi atcaa 
a^a ?jtcaata a^ i aataata 
cstcaa atacaa to ttt? <a?i?i caaii 
tta f^?a fact ttcf •aalS ttca1t-a<caa? 
aai, ata ata caiSai i ata ca? car? 
ai 4f^vfa« ttcat^aft catcaa caraa 
aaj f^a ^tftafat ?a toca aftata tea 
atj5a <a?l5 atta -srf^f^a calata %na 
ac? I airf^ftafe ttwi-ttai to ati» 
artet^ cafeata §aa taf^t ttc^rt?- 
a^caa? ?fa?ttfa (Rods and Cones) 
tta atai ?ai <ft%^iaa ca*?! 

'tWto caaa tf^tfa act* 

ttai ca^ «rttfat ?a, tta tta itatapt 
w ca aa ?Pr?ta act, '®tai aa ta 
<aa^ «rf%facaa tttt tw ai 

ataitfif ata ttcatto wtf»i ca aa 

tfttta act. ^ai ca^ wict 4ttfat 

?ai ata c??tai t t?atff cafeata 
atca ttca ta-caat t ata-caata <lttcaa 
aaa ttijsaia tftitti attc? 5W alai 
watfett caactatt ttta fti i 





^b- 


«Twm [ vii 

^ (?{% 4<tJf 'qfJJfll ^’’I'ailBa C’T 

c^«f?(ta c’Rt^t^jSc^t^i c’tsii -*}?( f.1^ Of^tff,'Si ^rtc’f 'fl?jc^cwrt^l 

^tw—c^fsT W5?r cf^r^it^f sfw (?i| f^®i, c^rlis I f^i ’Tfcss ’fi’fj 


f^F «rt5tf!r f «r<t^ 

•flJR ^C® *tkif C% «lt»lt^ 

<fl«fsr ctr^f^. ^ifrc^i ®i 

c»r^tc^T c!(^ ? ^cir caff? 

#1, ®1 w I m9 *irai 
c^tntnt’t c^^fSi 

CT“-(>) cif<rc® 5t^, ®t5 or? 

ft<® 31) «itc?11 ; :}») ?l^ fenf?® 

5^1 CFfC^® C^Ftsf ®t?r C?^ C*!fC^ 

fsjlf® ^1 

cFtt^r ®t^t9i« I 

’J’li ^f?, §n^r® '«r*ff«?T^ srs— 

®tw c«ff c«!(c^ ^1 

«tf®Tf»i® «itcpil, (^ ) «it*itc*ra C6H 
<41^^ (») »if^^ I 

c^ 51® wl, ®tc^ §3rtij?[*r 

C3r«?i 3rt^i ®r®3ftf 
'«P!W c^jtf®’? «itsifli c?<fc® nt^, ®t?ii 

fV Jl^R CST^C!) «lttl ? 3(111 ’^t^, 
*ffp*f ^c?ia c®tJi si’Fait^ «it5i?i 

^tt»it9 ’If® cjfw's 4® m 
s[t^*il 9tf® fki^ 
m «itr»ii ^i® c^c® *ftc?i, 
®tr^ ^»!i %% ^ti»it3F-3)^ I 'Birc»it®- 
^cw c^ ^^afg ®t3 C3*tf® 

®[tC»Il ®[WC3f^ ^f^^C® (flC^T C’f^fC® 

»Rif •itr’i ’ff6‘i 'sifgf ^<1^^ 

®ft^?1 si'iFZ:®? C^'f 'BTfC»!l C(f^f?, ®1 «|t^ 
^e ?fff «ftr»f CFfr® ^t®1 

^ ¥Wf¥»l <41^^ *ff5*f ?¥9 «fF« 

Win jtfe 4l?t¥tt«r? ??R-tt»| 0f «ff53(i;j 
¥i« <4)15? <¥t»itc?i cstw «4ic»r nfcf * 


cjft si^afg? ®fc’tj f% ’ifc^cf, c¥ ^*ic® 

nt:?rr fsi ^t¥, ^tar c^c® ?*r 

C¥t^ ‘AffTH Cf^ f^lCT 

si^lSn ^iSm, «1<t^ C’f’TtW C¥t5f 
i1¥® (4)31^ C’ltfJf CFf:® ait? C¥t? 

<?f?;^1 f?f^f?® J111 f¥® ait¥tm? 'Sff?C¥ 

®t¥tc»l ?1 ?3il fw? C3r?l»1 ¥t*l?1 

4?sr <£1^ ?tc® 51¥®|g5¥ 1 

®tt? ?C? -Stf® 

?tc®^ ait??i *41^^ ?Jtnt? c??r® ‘<ft¥t?i I 
f3pf nwt?) ?fi?? ?Nt? »4i¥nr^ c^f^rc?! c?, 
51¥®ig?J attcsil ai^r®tf?¥®tl? C?C¥ 

C’l^l C6\r5? (n»1 I 

ait^IC®) ?^T? ‘iit 

fr^r c?C¥ ?®? aitcn, 

C?t¥ ¥"1 ?¥? ^tC’TI f¥« ?®C?? 

*1C?J ait??l *lt««?1 ®1 aft^^l® 

nt^f^, ¥tsi?t? c¥t5r fent?® ^iii 
art¥tc-r? ftc® ®tf¥tl C? f?5^tC¥ ‘41®^ 
3itf| S|t^ C4f?tw ait»fl»1 f®*! 

f®»l ®1, f^® ®9t?? airttc?? ffC® 

ift®*!)'? ®®®®f*i artt»!t®?f% fi*i srt®; 
®f«it«^ fir?tfi® ?i:»!i, ^t®tc*i !ii 

®r®c»i® ®tt® cw?) *T®? I 

ai?« ??t®tH? f?n{f5 l?t®? ®c®l 
v4i®^i ?itnt? 41^1 w I f®i 
^tNtcw? ®53r ^n? c®i c®?? 

c®t? n®t?5n c3f^~c®JT sn, ^tc»rr? nf®:?r«f? 

<4)®^ c®t^ c®, 'ii® c»rc®ra?® 

air?® ®® ®®C?? W <41® 

«rtf c®r® a»« «rtcf c®c® ®tw i 





faffsr^ wi ^ai 

*1^51 ^!f, 

^ 4«it¥tfl w firn ctw 

’I’fT 

ffw c^ c5h c^ cnqi ^nf*» 
«ftirt»ii %i «rt"6^ 

cnt»R c*r^5T^ta «rtfcm i 
T8r^:| c»it ifsjs 

c?<rtr5 ^fH^rTfl f^« 'ilai 

^tnsftw »rc«f ^ 

51SI 

^it’tfJr '^*RTff ^*^1 *ta«l *riT35r? 

^»t5rri I c«Ft=f 'st®^ 

^Jtc*n1ir '»(t*rf^ di’«rtsi’5Fta ^C’®? *pc^tw 
^9[ fRtu *ttrfl5T 

wtl® ’^i 5»if55caiii '«rr*rf^ 

"»t^®tc*i 'ill fsc^ 

i f^i cml 

f^JT, 'BjtnfH C5K c*cc»i c^Jiiil5 cm%*i5r, 
C®» 1 =( ■nl ^CJ c»il 

f»c¥ ‘<?i c^t^T ctf^rtc^n =n, 

f®g SJI W C«i(l^F I 

arrnf^ 

iiw «ht fwc® nt^« I clH?r afNWs 
*(ifj fin «{HP? ^tlcw cfnc^sf, '9i<r«. 
^ mx ^*rfii®5it=ii w cf^cm 
«rf®?f*i® (^i^) ^t^»!i cFti<r 
«rn»r ®nci ml cwcm=»i a^tn^in 
wt=rr»itw ’ftF 'eitwi ffn i ^uf 

'«ltc¥. «fHfl 5«tfln fmcfsr ¥tc5® 
w fin ^tlm f»c?m ntnc^r i 
Itin? ^ c<t¥ «rf®^f»i® 

•m «r<iCT a(t*t5it« ^tc5 


’^n c®f wf^i 
cFTn 'iinr *r^c^ i ^t®ii. n stf®- 
’TfSl’® af%®f9l a?tsft<lt5 ’Ftcsfl ^*15 *1^11, 
c^t5? c^\>ic»i c’T^f^c’F ^fl <1 ^tc65 mil 
«rtnfl affin c?ic«r fic® *tn 

<rt^i ^n c»fltt^ ^f^TCf ^r*r cni 

nf«in c^fl^tn nsn^ aitsita 

^ fit® ntn^i, ®tm ^ttw fit? 

^ ®f%®f^ afH^rr^ C5tn? 
*(t«fj «rm ?5Jt^ I ^fl ®i ^jf, ®t^ 

?tt5?i fit? ®tr?n c^l ^c? 

«{f*ifl S'?®? f®?t*f «rntfl cf<ft® 

^fl« *1®! ^i5 ®«rjf c^r^rm 
fe*ffli® csili Nn ??JT* 'I «rt«n c|ir 
ftf^tf f^^l, C»l| IJfl 

f®t? »!*^< ’T®! *1®I Ofift® 

nft«5f I 

4 ?«i5itfl ?’iri-“fl« f? 

®l w? a^tt»ltf-®l?t? «ii|®tn 

«i5i^tfr affin uNI ’ll gjs* 

?asjt5 c?t’r ^^atfl? *t?r® f? aifw 
»f<? ^stfl® mn ? ?it ®i Vi fli 
f?^ ®t® ^wt®! 'i|*l’T 'il?f5 C?W? 

^ c’R’T m ^nn 
®i<t«s ?ftt»it? ?ir*ffc? affiin nn nn ?«?n 
*1® ^ ??[t® nt?iw i5t®i, ?tf®: 

^? c®’i5ii5| ?xir® *itt* I f?v *«l n?f®t® 

C?tsi aitC9it?Xlf%C? 31®! »r®j| 

V I n?f^l5f cijtwt'Sftf? I 

ci^tcart'srtf? ‘ii? ’niff * 1^51 «nw?i 
?tlt'srtf?, ’^It® c? ^vi cs^tat? m 
c’l^xn afu, ®tt? n**jfr ’I®! 

arrata caat® ntaal ati 1 ci^rwt'srt? ma 

Holo aft? la? Holes cac?l 





Holes '»!<' Whole ?1 >T»l«r I 

c«[tt9it<srtfv c^i^rsf 

.^3519 witc^iN ^‘9 1 

c^tsf c5tc^ ^1 cw^i 

?ci5t<3Ttf^9 *itaf 'Bft^f^^F 

I CJjtc’ii- 

•aftf^c^ c»ft cBlT<r c«r«fi 
'Blt^tfl ^'^•flf ’F31 ^t9 I 

5f«|15 ^C^t'SltPl'if STCf 
< 11 ^ *\^rm 'nl I 

«tWa ’fai 

5f?p*r, «rtnf^ c^pfsf 1 «fai 

^«iB ^^{8 ^sit*it{ 8 ?( *ft3i I ntaifS^ 

f^r«i '«i^"rc^ '«itnPf 

*i<«tw c?«fc« ntci^^ pF«tc^? 

*111:3(3 f^f^i «(^*t c^c’F 
«ftC9lt^-^3«r'®f^ C^T^ C»f^ CB3[t3l. 

«I33[t3, fi(f N ^53t3*l f3f«3 

5ip3^ ?{Cf «(t*r5(T3 c5tr'«r n^ct? 1 

C^ C^t3 fS > 1 ^ C3 

^3flrcai%3 «r^f5 c»f^ 

hf^lj 313111 4^3 «11t icsd—c^tsf «rtc»lt?“ 
n’r'ts ^*f3 fi ^ti9jtf-'®33r“ 
>T5iri3 hfnlr«^3 it*r 3fc3 

CST'831 3t3 S(1 ? C3» '»rtiC»(t¥- 

^«f5(ir ^3fnt^'3 it*r «3t3 3f<in 3911 
lt<f, ’It3t3“f 3^ 31 5C3I3 

«rf®f3t33 c^ Itn C3«31 13, ^t3 ^31 
C*ltC^^ 331 13 f3| ^3'ar-^3f3clj3 
Itn 3f^ C3'e3l 3t3, ^tlU3 C3^ 

ni'tf3f c®c^3 ^icsj itn«f3Cf 

nw^ts ^33 ntii 113 f3C3 "Alls esr^ 
*rr«3i 3tc31 xil csrcN iir fi:3 33133 
3tf t3tl 3qt3t3 '■Itpm ^i:»l C3 


®3f’9f3 c3fi[C3 ^t»rt3, 

3 fi ^33rcaf?l3 «ir®j5 f^a c^t hfih 3tt3t3 
^C3 31 ? iff ®i 'eii, ®tiw 
«rf%3f3® ®31«^ 333 l[l3lm C5tr3 
^1C33 13t3 '81<1«» ^Iwtfl^s esn^ 

33133 31< C3C1 csr^i53 flCl 333 ^1331 
®lltC31, ®33 C3^ 3^C3r ^1 31^3 3«3 

3®l fl «fl3fl1 C33C® 313 31, if^'e 3l«3 
3^18 ^33 C33ii:3 fenfi® c3t ? citc»rr<3rifi3 
^ flf!ltCl\39i «ll 3lC33t I 

c^tt«rr<sitf^ir ftwtif 

'il3t3 «ltC3tl-f3WtC33 fWl C3i:i 
13l®f^Cl 3333 'illj ^iflCl 3911 3ll I 
«llC3l ®333^ I ®1B f3S3l^ M"B3t3 
11^:391 ’3tC3t3 '331 3C^3 «t3«»1 I 

3C33 3l3(3lC3 -flllS «t'?t3 'SlWW 3l3l 33 
'BltC»itf%^ 13 c:i3 ? 3?tC31 fe«>33 lC3tl 
«3*lC3, «t^3 C3tl Clt?l Ci\ 3C3 ^flWl 
3C33 3^® iffll 3J^ ? «l«fl«« ‘«3lC3l ifll 
113 C311 ^li:31 ll£3 'ilf’la BW fl ®tt3 f 
ifl^l (313(313 mW 3f3-®3m ^1133 
C^'QH 3tl I t?^3 f53 Cl»11 1131, 

f&C33 3®3-lC3 «f£3 fWl® ^«>33 
1131 I ®3ri3 tt3 

lf^C3 3i?r® 313C31 '«I3\ C33 3^ ®fl 
33^33 ^3 3^1 f9lC3 
13^8 3l3C31i ’«1<1^ fK33 3®3-lC3 
^^33 f^ll® ®313[3 3t3*l Itl 3f%*?t3 
1C3 3<1 C*fVtl C331 lttc33T 

33t33, ^tC3tB C1C®« 3¥3 3Jt3l3 icfe I 

Clt3 llC3 «(1C31 13:3 C331C3 

'33^31 ^tC3tl'*®3f %«.3# 1C3 33 tici 
l%f3?i:®3tCf mK 433 C3t3 3lf3Cl 
3r(%t3 1131 3ft33 W Cl»tC3 4Cirtf, 





^rrwffl 'stw ‘flC’ftir I 

*ft^i ^1 c>rt«^tfl 
•^tc^f (?it sftc^ 

C¥*il ^^C'T'n ^t5 f&ai-n'aiJis c^ar 

fiRt^it? Tt^t? c^hta 

^tffca 'siK'Ni wm. 
jftar, ^aiwa »rcw ^ '^tai 

frsitata 'iito atc®f =J 11 c»rt»ita 
J^1 caatt»r c*T«tt5r«fta 5rsi?F«ft’®fii 

a^*r '«ii-5it’n ^ra, cni ’rt«f c*Tt«ita 


5C9t I f c^nf c^as caiv 

<11^16 cftfe fs aca c^ar 

^ca caaa afacas ^ac's span: at^t^ 

ati^,'8itc*it^-'5ac«ra c^ci« c^afa 
fa^ cac^ «faca c^t^ asjin 
an ca^ fa^^ca^ c^ar ’aia caa ?«ia^ 
^a^ta aFan: at'^c^ «rtt¥i w»i-aia«r ai 
«jtipit^-^a«f ^arcaa fe^.a-caar 

cacaf nfafaa faca? <4^ ca nt®, ac»!l 
®acflra nf® i atntaf, ^tncara ^ra 
®a«r:^ <iil®tra caatRl cac® *ftia i 
®ac«ra w® vs^f^I ^a aa®ta1 a?f®aj f^aa 



fl® 

3f«j<<$a8r; i—%< ®a«r-^<i, ^--«ra'®a^-Mj, ^^rtata", 'a—'ara' 
®aflr-^a<j, n®ata^, s—aa'sa ^■ata, «-~aa^a n®a, faaita, 

m atat^ ®ai^a c«?ra faalfa® aai '»it5®ta ®acaa fa^ta 
ca^ aa I i—^a'taai. caai aataa ®a^ ®f^n i 


^at« 'eij-atai ^fca i ®tar® cat®i cn®, 
♦j^^aa aF®®*rt'9f®a n^tasKa fe®ta-n®a^ 
®anra ^ i ^ta ®[ta *f®a na®a 
’Tt^tcai ate® I §ata-n®a 

ai®e® fac® ®eat ®a -ii®^ ’lai ^a® I m- 
®a® afc®f ®a^® ^«.®a ®i «iia^ ^t®tca 
cau? ae® i f®® ^tr®ta ®a® tt®i arta’fta 
aa <aa^ c®«ft a^'iitftea ^«ff^ cat® 
ae®a W9 ®a fa® cat® ^ati? a^aata cat? 


®c®i, ®ta a®i Phase I ®a atai c®ta 
^c-ta ^ca ^ac®a ®[aafl 'a<ta ^ta ^atataTi 
ai a®ataai cat®i ata t ^15 asacaa af® 
<a®^ ®c® ^ata ®a^’<fl®^ at® a®a aefe, 
®ca a®i aa ca, ®tai ®®| ®ata «itc®« 

^a^ a®c®a cai «[tc®t®“®a®t® aaf^a 
^a aiajtcataa ®ac® «Nh ®t®a atw 
^a®fe® atfrta f^c® ®tat aa^ataa ^ 






^ *lf%« f^3r Vt^?f<3ItV fk^ ^t5 §*1-4 

f^i «[t»r^-ni w %?•( «it9f^lS‘fc^ 'edi -a^ssi 

ftar ?fB '«?f® ‘flt «itff« ?;i 



8 ^^ f 5 i| 

^tr»iN ’?i51 %—«r<rsi jiif ^i cia«Ji, f^i ^?nf-~'3tr ci^i, 

4fli *r“ftir «rlii? i «—»i« ^?i«r c^i<ri i ^—isr 

'T—%?[ ^?r8r5 f^^t^f, f^'M, ?f—'s^c^a 

f®!r {>+^•“' 3 ) 'ei I 

^ c'stsi (f^ai ^ arfe^i) i 

(Interference pattern) I C?<ri c^f, 'sftc^lt? fl I 



: ft*ra1^ w*rN 'Bj<fitnt*fi*t?i to 

^tr»itfl I >—w >1^ fetsfi «<n, cs^j, 

>1"^ I 'o—t'ii ^8r—c*it^ )st^i «<ri I 

’f—^urs » 'o*r, ^vm ^in i »f—»ii 
^JSHWl ^Tn I tH (>^->“i) I 

ffWi ^TO i 5 ar flar f5rt»f tov 'si >rr^ *}<^ ^^wt^^*fTO wt? 

♦fNW’ftfl fk^ « TO f^ l WI TOST 

^iftrirtsrtPmw ^ ^nUBs^jcT nsrl ^ cto»i i 






nlWi '« 

*f^f«if >itfk^ ^Ttwt3 ^5ir«fr^9 «f^fiC5f 

^fB ^tusTtc^ »rtjrr^ 

wtc!( «if5TC!r'O^fB c<(fc^ ’®tc?9 

?Fi:«[ c3fr«i 


Wf, c*[<ttcs^ fe<.*tl ’«TlWt« C«t«1» 

^t5 C^<(tw ^tsi wnti ««1. 
c’l^rttsr ^cirri cstfll i c»t«h 
'©fna *(caj^ta ajaat^i ^a«F ^iBa nwRta 
ajaatc!?a fena ft^a ^ca i »a<rtt5T 
^{B ^rtc^itf-^aAft Cf3i =11, ^IB 



fear 

^a^-'iia ajf^^a«i <ta\9Pi—(^artcJii f^ta catartwi acaa) i i—«[ti:«ita 
fa^ ’s^ ffaf I a-«—'■jf® Jifaa^c^ ^ f%,yi 

8-~'n?1, ifla ^^a^ ajf%^a«r p i «j| 'artff^ «rtc»!l' 

<tatcaa «ii’?t«a c®tai facai 

aatwta arf^^a*! (fast—» 

affeaj ) I oiatta'e ajf^^ai ^Iff^jB i^a 
« ^ai^tcaa t«i^t«a '« ^lat^atai 

c®tal I 

?iB 3|in5»i ^tvn 
aati»rr=F-«acara airajtiat^ii '« 
a^w ajf^saaa fap^tta aa, 

^1 ftraia »itatiaj (faar—>•) 

cataitiai catas ♦ifta j 

«*i^ fBt^a (flu—>•) aala '^nta ca ca 

•atia ^ aMt^W’a ^f»na 


a^taat^ aa^»i i atcai^ ^iitaa cac^ %«.*ta 
ajf^aaa f^lB'S a? aaa i f%f aiB ^ac«ra 
4alBr«a caca a^c®! fm 

^trac=F §«,*ia ajf^aa artff^ ai^w 
atai 

fscar ajf«w '«?tff^ 
ata^ catfeta c®r«aa wa ’®ta aar 
'Bfttsii afta'a ^aata f% ®tca 
asa^ ^ fe<.aa aa, ’ai ffew 

(fasa—»)caai att»fi 
catari caa. aalB awfif ww 



c«c4 ««wc^ 'sitf f«« *ftaf '8. 

(^ >f^ «uf^8f?r«i 'sitff^ *ft^ c’ifc’iF ^u 

•rt'an Tfn, ^tt’nr ^(t’n:^ ^«?ca(%, «iti 

'Rw ®Tj ’'it^, f^f®f ®?)Tc«f% i *ftai 

•raWt?! ^15 8fti^a "BilKHi *r?i"<TWf t5 



fs® 

nfl’Pl—( ) I 'i—Tfi ft3f. 

4 « «■—^IB ^ ffl, 8 '6 «»—Tf-ftif ^|5 

®?jc«r5 ^'atwtnnaff^® «iti9ii i 

« ® 1 ^n«\® ifHta ^IB ®?r«r9 'si«(jix?!t*f*t5Ff2c® ?rjf®®5i 

«i?p8»si «itc»!i I 8,«, «»,n“*r*r1^f «rnTjt^®f8ic® -mm 

« <4®t®?r c®t«i c*f<n ’rt^i 5it*{ ^jf®v?ii 'B{t^f®i 

v—nw11 

c®5if^ «i«r fif«if»;IS?j c3i^'ijtciT wtrs? ?{^ ihwr® «ii| 

c®t!T <«i®j5ll3{W{55 nt® ?t^ c«i%?f-®fl8F 8r«fJtwtf¥5 

^•ni ^vf <«’? «ff®5|^ « ^»! sijf®®i*l 

*r®l w® •»tc»n i *ftail5« »?| i wt?f® ^rmtc^r 

C^Cffl fnf%w ®PR®9| N® ®5flrc«rft ^^-®Vf (Reference 

^jwTfl ®fntafes fen? «rtmt®nt® waves) ?im fenf^ w® ?jf®®?*i ?l5nitw i 

®tf CTxi? flffefe cw cnfe f?’g(? «raF ncn*. fe^^nt ^rryf®? «ffeiB 
8ftcfit®-®??r ^<® cn n? c»!«f*snt? 

®ft«rfe cjpiTO? 35 ^ niHt? cm^ irtw irHI\ ^ nfnri f?**Spn 5 jt 

CfHH KW, ^ etc® Cnt¥ <lf®¥fJi® Hffe® ®fW?a|fl j 



4^15 *i^ts f«ft*f ^ NHifc* 

ftn nt^i ^t?r f^r«t « ca^{8 ^tn -ar?*i ^3l i 

nt'em ^tr^, nu cai^ *ii»it 

nmiSfiTOs «tf5?f»i^ *f^f^?i ^9! «fti fwft I 



^^^ ftai 

C^iJl I =!tH ’Ijf^^?l*l I 

Ufnh^ ttn ^f%iS I c^ 

oil ^31 3t3 C^r f33l3 ca^iB •I't'«31 3t3, C^tC^lt-Stt^ I 

^t*l3l f’I'I «I3| I «13« 3^ta|?i1 <i|^|s ^9t1 3!-^ 

C’l*^, 3^3 C3^ C3t3f C3C3t «rn9lt63l ^C3ft I ‘flt C3, 




93^ ft® 

C5'C31953 ^t33l I «ltC»lt3 f3=5f-^<.»r, >3 ^1331, 

«—33 ^31, 8—*ff1, «—3jf®?33 'il^lt^l 

3»3tr'«ft3 hf%cij3 ^t*r C»rtwt??f% W'Sfl ’Tt3t33 ««tc*l1 C3tt>rf4t3 C5t9« t5^ 
*3(3 31 3Cfe, f31 33^3 ^33“ 3[^^3t«f3¥—333 f%, 3"ttf 3|33RI 

caH\tf ^f3 (Rcfetence) fC3 3J33t3 313 3(3(33 3[tC3(3 3313 C33(3 3(33 3^ti:3(¥* 

^13 313 3jf¥ff3 3fet3 C3^ 37f¥¥3l 3!t3l3t3tl3J C3tC3t4t3 03(31 fl *33^ nti 






c»fntf c^tt»it>siN c9tt>f sr<»j to 

4m ^^189 ^t4r^t*t*i ^IB 

'eci I 

irftr 4*^ «rt^«n 

4U»rt^?ftr I 3itsfi «fn»ii 

aftr ^ai ati i 

^5?m »pilB I »itata*i ^tc»ita «a«R^|5 


acisa 4 ft*» 1 a ^a«r-^ 9 ^i a»p*i i 
«it9! ca«^\ ca«^a ^ i 

^c^a 'sttwtc^ »it« atsa ^Tcv 

cn^trsT ’®aw 

•afias fatn atca^ i (aBi »{tatan^tia 
m\ I ca cfta arsa ^tc»ii 
can asta awma ^af'fffija 
catBt^jB 5iata ija; 4tm. 

aja^a ^an wita'ta’t's i? ^ i 



m 

CJfrana «itaai •laHta aatvat^i«>pi?aa«^ ajtoaa f« ai «jtc»«- 
4taffta 45Fl^a cstai ^<>*itawa feai i >—>a 4taai can 4toto 


<«aiB 4 twt^-^a«f I a—aa «itaai 

\a—*ra 11 «—ajtoaa i 

fa-fvi'atca atia^ i ^tcaaaa’^caa 
aw aatoa ▼n na-ataa viBtatfB 
aca !t 5 ^ ntatai ^imfwa 4aata ^tai 4a- 
^ ¥ca I 4tnt4-^ana nn aaa 
irafaa c?ai ata i 4tataa^ (Tem- 
potal) 4ta 4liB a"rta^ (Spatial) l 
ntatai 4 twta aw t^t^a ^ta^tiaa ^a^ 
tor itt¥ r ^acfi 4 t¥ta n<\\ 

^i%f .^4a aritata aa ¥tai 44 


cac¥ 4trat¥-^af i 

ff's’Ta 4faa aw ^aapr^aa ?itn« i 
lan aai ata 'sawa^aa ^^ta-n^aan^ 
4faai faina ajaata atal <a^ 4faa ?a 
¥ca ^aaa vat ata ca, aa ^awaif^j 
TO '«ii an an—wa 

atfaaaatn al6 to cto caaa ,aa i 
fenata TOtaa^ 4faa 

^ ¥aata ^taiv aFia aai ata,biw- 
ana TOjfiB ^ncta 4t¥ti (^ani) 



'9b' •rwi 


^tr«I 'Stcsi cncej 

c^=i ^it, 'qf? 

^tcsil VI c»l»ltfl ijftll 

«fl?t c*i»rt?r 3f% ^««nt?c=j?i mw 
«qtwt^ *ir«fT^t5 ^<5? 

’Hf*!®! ?3 ?5^tf I lill 

c5nr« ^tB'a ^T*f ^^nt«rcJT 


whiwtsf^i'r w (flCf «ttr wfwtwt 

I 

b I I? ¥wta ’ffqii s— 

ci^trait'srtffw ^ 9151^ 
ftal 'srfff% (Intcrfet'ence 

pattern) I 

»r»Nf iHtii 



ffea 

'Bitff^?! ^t*i\'a* c?t^ s^st «itC9it^ '®?[t«nr i 

b—cs(fe, Jlil'sn '«(tt»lt^ «fl5Fn, «—(Zero order) 

<5??^, 8 '6 €(<t'*t (First order) | <ii^ '8rt*ltCfI 

’j(si?F«>n5 I 


9T«F*i« «qfrt9 ^rt*^ i c^t:»it<«tf??i5 

iftil ’?wta f qn v I 

«jitiprtnt.q5iw«iiw? sjOT^ 
wnr i«CTiiW5q f% f 
ii«w «iw, cftwtartsi sfw 

wrr«Ttf mvpfU «r«Ftqi 


'Bit?f«fl «rtB <rtqFr«i« «ff^ 
'«ic9r C5?t«tii ci?5m ^1 ftf«w 

f^r-r ^ 

^n^vi 

f^i»i*r «jf^??i*i ^^•r« 1 ^ 

*ti"*fcw tn« •qftrttfHi 


I 





fja *rt'*tpra 5il ^ta 

»» «c*r *rt«ai afta ajt^f^faCtsr ‘fla^t^Pta 
aitwi-aftata^ *it*ai a^ti atw 
w^ r<ff 3 ?a f?« c^ti:»it<irt*i ^«N^a ^ai 

>!ia aa I ^af>i^aa ^t^atan^ ^f^^ 

^ ¥ia ^ai^ja 'Br<t^ ar$a 

a»ti»il aiaata ¥ai «rtat«fa 1 

a I aHtpjas ^fkn ?a ^aata «pta*i :— 
|a^-<aa aif«afa*i nat^i (fsig—«• '« *») ‘Jia^ 
captai»ja ^ "aitaai nala'ta (f&ai-s) cipiss 
fa*f;-^^ 5 r c^tc^ aqtwtaf-^aif ajaatcaa 
^ai a»!i anrea i ^ 

ft 3 f fata cafiia «itc»il 1 ca^i cnti, 

aacs? ^tntfa^ ^«.’r fat»i aif®- 
anil •rt'eai ata an (sa ataa 

f%T <iia ^^a a?tar® w\ ’^tc’f i?tar^ 
aca, asfftjitf-^air faaitta ^«>*fa ^ai 
aitt»ita-^atflra atat? twatcaa 

"aara ca cata 'sjttma-asaa 

cafata «rraif, ^ta caa ^a^aj aaati 
to (ca cafta a^a 

>3tta ) I <iil aa aaatla ^nca 
Itaalaa^icaa "a=?taa 
ailTata-^a ^«.aa aai fai ^taalcaa 
•nara a^l ^tta 15a an ca cata 
Icaalcaa ■n’ftaa a*h catara ataafcatiS 
ata atra at[ca cat^ atta 1 Icaatcaa 
*a*ftaa aai atjta caca ^ttacv ^«.aa 

ajftat^-amura a«rt« aifca ata 1 <flaa 
aai cat^ atra, faaf-§«.ca t^ajS atai tcaa- 
5 a ataf, «rta «fatfa« fe^ta ^aw 

Icafta atatatf^ *ato ar^i 
taiaa ItaalaU «aat^ cacar« ataa 
calls ata to aai afWa aara 1 attw5 
to aitwtf-^am aata 


«ff^ cararo ^ atca aa[ca-at[ca attar 
'srta ■'afata «fatia^ ^«,taa ^a<.aT 
5caa5taa «ftwta ^ttaa ^a"taa 
cacac's ataa catiS ata atta a*rj nfaa^a 
aata I atc3?5 «tatfa^ ^«>a cata 
«ia^ar ^ataa «fr«jtaa wata «t^ catataj 
^ ?tta aT[ta-aT[ca atfa <ii5 aataa 
ajtatta attata ata attata fm ca5 1 
la^-«*ia ajf^aaa aa^ata (f5<a - «* '« i > 
cwattai acati, c*«tta ^«sair «ittata 

»iiaiB «aa ^ataa ata faai5 
'«ia^« ?f8 ^ fai?«aca ata ata 'saita 
caa^aauaatta aatoa ^aa «iajtcatataa 
ata a5tai ajf^aaa 1 caai aft*?, ‘.aa5 
fa^^-^^a cata ^alS atai 'saa cafata 'ataata 
aa 5l5 ^ fac^ taa«^ «rtaa ata ?5 ^tta 
faw acata ^aa^ ^5 feapa'sta aa^aa 
^aa 'aajttatfaa ata ajf«aa*i alStata 1 
^a apacaa ai aai (Phase), §aia 
«ttaa aat-a 1 faa aftaN fi» ^iSa 
ataj laffei ataata ata ^5 ^®a 
^tnta atatar afaatta faf^a hr^a aa 
«itoa ata ajtoaa catai ca'lit® aa 1 
w ataa ^at^ja <fl5 ^f^a^ta aftgr ^’sa 
'stn ^aa ftf^a aat^ ajaata aitoaa 
catasa fato >iiatata aa'^taaata aW^ 
^ta m\ 'stal ata 'Ifaa «aatatt ^f%a 
aaa ajtoai a5ia--cat«irt« al a^tafit 
(Constructive) aif^aai to caNta ai 
faatat (Destructive) aifsaa*! i ata 

aa ^tcai «rta a?%^tcaa <aat^a 
c®tai, ata ata ajtoaa to^f^i caai 
caa, aitoai ^«>at?raa «rt«r arf^- 
aa*t cmM attoataf fe^sa to ^tahr 
toj to to aaaata vaa^- to to 





fst^iF^^ Tfu ftrff? *fc’fi f^i^t 
<«^ I 

»<l| C^fJ» ^ » ^t«*| :ifl 

V’iXM ^?IWW 

ii<t^ ^tc?u mKj c^tsr 

^?t^ m Cf5 =11 I 


f|cf «fc^ ’fwt^ ^«mf|5 

fsrw^ 5rFf%^«*l «rt?f« i ¥tc«f^ 

w<rT m9 =uf^«*i cwc® 

'®»»fW '^tff« c^<fi cfn I 

«[tjpf® «r^=r f^f«wi TO 

^t5i ^ni to’ttoI 

««^jr4t« '«i<t^ ‘•f «r=f^ti c¥t=i 

f5p^ «r»!tnt^ «fri5j^ 



ci[ti»it'art^ =11 *35i»i=f >3ii?i*r« ^—c»i>Tt5 ^^»r, <4^^ 

5\^i =iti^ *rt«51 =4t?=ii, •--citti»it4rt=( =(1 <3t5^«i'f c?t^ i 


ir^i nft^=T ^tff^ls’i^^i 

w c^c^if =itin f^« 

CTO ^Jtntfl m ’i"*J5' 

iRf I TO =^W1 CTO ♦»«, «t»ftf«15 

<1^ «R^<U ft=f;-^TO« TOJ^|5 C<19 

^•w ^4twtf-TO ^ ^ 


^w =rf? TO «ttff 

TOJc^i ^t?i TOfs 

TO <4=1^ 'stcTf =irv?t!r'6 TO 
<4¥ ^i\^ cjtcN «rN5 
<4^^ m TOf«a itn *npwi to 
^ t?f«'9f»1 ^4TO '44t8 t? ^tff^ 
%«,*rf I c»!>rtfl if%fl =imtw ^ 
<4fet^ W TO C5t»« ^ I 

«»t*it wi CTO •It?!, ^^TcicfWisrt^ 





fH^w? ^wfsT ^*itm 

r<f| *rtw m'? ^rfcfi 'H^U c’lfetl 

c?tt«Tf<arTf¥ c^i^rts ?fir f?cir c^i^] •n^ 

J|"ij< ^f«ST^ ^^t'SJtfv. C^tsT 

^1 C5?tlt9 

»i«l *j5R^^nit ^31 I c^ 
c^tCTt«irt*( c^tm ntin 

>1*1^51 ?it<n 


«2f^*i m v( *fc* csf^c’' c®c«9^*r ^vt 
^itff^iBc^ csrcfea §*n( nt^i vci 
^\ c^ ca^ *rt«fi 

5?t*i c^tc^it'Stf*!—^ cftt»it<srf«i I 

nt< « c<p\fi^ '•I 

cac^a *{«fi ffca c»i»rt«i afti '«fcaF*f vac»j 
(fl®-*i'a ) cac^a fewa ntrf ^ aa^a 
^ ata^catna ^saatf^f «tf«ff« ^«.*ta 



'i^^^ f&ai 

cati'tt'srrf^ ai *a;<c9iaa naif^r® aara «ff®f’aiaa*«.»ttTa *t^f« i 
>—c»!»ita-fe^»r, a-ci^tt9it<sfta ca^, 's— 
atwa «rf^f f^,«—OTI 


Iff I <4iafi5 c^tc«i afifis <ii?{5 c»inta- i^a i *iim 'fla'iS atw (Real) m^ a^nafe 
cw ^ ^ ^ aataata §*ra ^nna. art^^ (Virtual) I cac^a fe*ra ca fa¥ 
al%nt^ ^ at (twr—ia arlar) i aRr cacf area**! a^ai at. ^ta ntef 
aai uia< ^aai ^^5t ai» ctraMf^aff«r5 att fact ^nia» ^aata cac^t 

♦rt"»lttt t*rt ajajttatPt'® at « ^nt ¥tc»i cai^ ai*ra ntef 

tjf^ftt ^«**tt ^ I oifls (ct ntc< inca, cn^ 






8 % 


mm « 

•ttc<) «ri%f^l5 CVf<f1 ^ srl I ’TO? CTI 5 C^¥ «ff%Tfil'5 


^51 c5ft*T orf«r, c’Tstc^i 

^ '8^1 *ftt< ?tf^a f^rari'«csfc^s 

?'*t^ 3fhint9 <4i^l8 ^ai*itf^f 

'stn 

at'strjf' ^fRfsr ’»ia^t? *rN 1 

at^a ai c?rc^ 

§«ta <ir?«f ^ai cat's *ftta ai 'sta ^t^-sffsF 
ca'eat cat's *itca 1 iM's 

at^a -srf^fs caai JT®a 1 

arc^<s}tf^ aRt*l c^tcaitartl^ 

aFtfet>srtf¥a anr ^^lata c^tt»it<irtf^a 
catan aa*5fi ^ttaft c’r^a 
f%g^^tc»it5ai ^ai atari {^) ac^t>sftfa 
aa atataa 'aftata, catc»it'srt^ 
cstai aa c?iata aftra atattar 1 (a) ac^- 
arta c'st^iata aaa ajttaata c«ivr ai ^ 
feara atattai ac^tafttaa aala fena 
aaa ^iiafS "a^ «ff^faa caal aa 'aa^ cat 
«rf^f^aa caatai a?1a ^aa 
ata I cental ija a^a C5if?tata ^a 
a[<t^ cB^tata ’«itcatfa'$ •at's 
^aata caata >fla\ 'oiaata 'atcatfa^ 
caata 1 aala ata catajS® cat 1 
catalS'st^ «ittata atata aata 't 
fet^ cB^ftai "»it®tta caai ata ^aa*, 
csrtt c^t^i ai ^aia ma ^ttig, asi caa 
catan atai catal§« catar ata ^ar 
fataa ^tatw f«t% arai aa i 

^aai wittat'af&ar afa 1 fta 
c^tt*it«srrfa»a cvtai cfta ’ijttaai ai cm 
ai faa cfta atta ai 1 wm cf ttaT-sttrapa 
c?!tta %aa ava caFta «r^f^ at'? ai ai 


wftat^-'sam ca (Wave fronts) 

cafitta «rtca. 'sttaa fafat ^fsa 
^tn c^ttat^tcani csrtta feaa ata atai 
^a I ^ 'sasrai^a fafat artff^ 

'st ^ta cataft^f^ ca«ai ata ai. m 
iSTti aa'sa '?fa-'$awt3a%a atw asttaa 
«rajttaHa afBta ca ajf%aaa «rtfnt'sai 
ata, ^tat ^ta ata atai aa 1 "at ^ttaa 
aai fata ata caata afar ^rtara ^ata '^tat 
^a a^a ^ atartatna «rf«f f^ ^«.*ra ?a I 
oicfa « 4 iaf {5 atna (Real) <Si^^ ajgffS 
^t'st^ (Virtual) I a^tt'aft c?ai cn»i, 
c?tt»it<artfta cartai ca'ta catnlSaf ®ff«ai 
ata ai ai ca^ta §t^ csi^tata ift*f 
55a ail c^tt»!t<stta cjittar 'arttata atata 
aat»i ^a atar ^ a^a cF^tata ftgt caai 
ata ai ^a^ csrct ca cata awa caatsita 
itn ^fas ^tta. ^ta fagt catari ata ai 1 
catcat< 5 rta csitta cF?tal aa aai attsa as 
«raaf 1 wra* csitta attar attar caai, 
ai 'sr^ cata aaa 'at^fs caai cac^ ntta, 
fa^ ca'^Pta at«r fe«.at« «rf«?f«a ca^ta 
a"a# cat 1 c^ttat'Sfta caata aaa aara atta 
ca aaasa fifpsa'aiF 'ataai aatcai 15a, ajta 
fena ^Pifai 4 ffs a?ata vta ^t aa 
^tffsa ^<.nf% aai cftcaWa csttta 
af^at^ ^'lafa'a atsa ^tcF aata ^ta 
atar atataara f?f^faf«p ^tipfs caai ata 
att, fti 'sta atar aa csatata c^a 
at5« ^at^attat at«ai ata an cattat- 
<srtftc'$ aaya ntta atai aa aasa ^taai 1 
a’aa c?a aaaaia, attat ^ta ora cata 
wfea wcst^ capita Prta «aa srPa 'a^ta 
faf^fafar aif^aaa 8 rtf^ ^ana ¥tai 





f^i ’ff? ^t?r 

’TW C?«?1 ^tf, 'fli 

»!»l^»! ^t^Rtfe «il<f^ 3JC9!1 ^^itC^fil 
f <iic<^rai'« 'Bit8*»1 c^n:? 

^??F'®fil 5|jf%^?f»l 'Bftff^ 

«q?«. ^t9 it*f <sr?*i c^tc^itiirt*! 
c^t»il I »ai:«)f «rMii 

( « '«^t«5<tf5 51^ ) C^tja^l- 

<irt*i I ^{ca 

^ra c?«ii c’fR c^, 'stc^ 'sfti^ii 

c®t«i 

•lilf (C5^C^C»l« «?t!!^1 ^«il 

; fsaf—s ) I 3 i^ * 11 ^ «rrt 5 (tl 5 ^fw 
VI, c®tsit®f^ 

'«rt«Ft^t«Fi ^c? ’ffta, ^tc?a c®t?i 5^191 
cp^l ’fta \ ^? 5 fta c^ c^t^T 

’sflSfi ?fki??r ’ifnw cn c^tcsit'Stt^r cif^ 

*tt«ai ^tir, ^*lfl^‘f ^ca ^sc»i 

cf«n ^tai (*) 
4^15 ^51 iftaBta 

«fT? m\ c^<f I 
«iil 5?af?i ’filW’F c^i'Qiai V. 

fsJT atail f’tnt ^rt? c?ir 

5H, ▼cfet-sTlT ^tncsfw ijka c^t^ii v» «it3 

^itai ^{5 

a'Ni 's firai c?f«f ti 

C5i^ I c^ 

nfwtiaa c?<rtwi Jia, 

«Ttwi-iatai fka crl^l 

atai ^ ^ 

fSfn^'ata »iiar c^rfetwi v i 

tfiftpr (3-D Movie) ai jlfacai-?rtlt®a 

^rtatcar «R;apn*i naif^rs «rta at^a a«a 
cwftata »f^a^ta a?twt>r ^nv aFai 

atai ftf ^acat w cat¥ atai 


at^a a^a caFraf ^taai atai \fata ai 
faf^i c^faa- aia^tta »fca faca aaia 
c?ac« *rtfa ^Vy cn^rtra 
a^aF caat^ ^ftfat 
fafwa ca^Pt’a 'oraiita cac^ <fla'^ a^a 
faf^a ntcfa c5i?tai caac^ ntf^ i a'c^- 
ijrt?', ^atf^a? F^ifwiaf ai j^facat-artl®— 
c^Fta^ta cafcajl ^11 fif^ 

c^tc^it'srtfVi^ 4^1 V ^a^ ^T9 

-aaf^ a^ i C«) ‘aal? a'C^t-sTt^ra' 
afa fii'i'? If a I a^ai ata ’^ca ak^ca 
ata, c?Tc^t>3rta ca^c^ |fai |fai 

a^l ciFl^ Ifii c?t¥, |fai 

aiWtaa -£rf%ff« ^«.na 
a^ai ata i «iaa!i |fai a® cft^ v, 
^rfwf^a a^ca ata i a^ ai 

cac^a «tf«l5 fa«^ cac^ 

catC 9 »t«atta csii^a «tr®l 5 faf[c^ fnca nc^ 
<iia^ arf^a^aa 'crtff®aic*r csrcfea fena i?t*t 
caia ata ai:»il <^1 fa^a^a’J 

( 4 ) ^cfetartf¥ < 4 ia^ c^tt«rt( 2 rtf% 
c*Fcail ajti9ft^->i^taa^ na'mn ^- 
<artf¥a t^ai aja^ta a^ai v f ‘flf ^1 ^a'ta 
atia a'ifet<*rt¥ c®t»il ata, 

n?1a ca-f ^caf^i faf^ a«a 
c^tcs^tatta <af^a ann ata ^caa ca 
cftak^F cat^ ^•ttfi 

«fa^fa '»i<t«* faf^ «ff®ff«a ataj c«ata 
fa«a ai a!5ca taa*'!.na ff^i ata i c«iata 
at%’ftc^a caF\faa’^a^ta iiif| to afca 
fata oial cstc^ «tca faf«a aara 
sif^fW « ^af^ntaa ’fai w aai 
TO ^^1 ca«?t ^ «ftc»it^->r^raaf na1 
ajaata faw 'flf^ naif ^tcai ca*?t »rwf 
drai '8 •ji 5 a»«»ntaa fai art t 



88 




c^c»it^tf¥j ^-i 

’trN? I >!>®i ’Ttw? «r^*i 

«8| *f^f« v‘«n «f^*i src=f «?tc»r i 

^^9!JtC«3 ?ft*r^c'® ^|g-f 

fe*l»T!f nC’T^lWCSa 

ftwsi I v£|t 5)t*i 

»fl. c>i^t9i fs>it6 C5i5rc?ifel^, 

^>81 5TtC»!« »ltcn f^fi? 

'8^c5i nc’^^ni ^ I 

“nN 

^«t^cs?9 csh I VS8lr Jftcq?| 

f^f=i ^tifl ?ic^5i«in msi >it?»ij 

I fsf^ Wi? 

«ii^}S cftt9it«srtf¥^ ’i^r^c^s 

«i«C5iir 

^fr?9 CT >f^<rjt^ %vs 

»lt^c»^T^ >r^<er'!{*( CTt’i'ri m] 

I >»8> sin^i? r«rc^ ®t: 

*1'<S^5<1 ntM**! «lJt'0 

'®f*(Tt*ic^? *rc? 

^W{ I c»r<rrii^tfl ’f^sinWcii'e 
’tt^^‘11 5Tf»iw 

*|iif^c^ ^n^ ««« ^c? c^h 

I 

It* Pif«f orrnw ^t«f 

4tW?l*lWJ ljt5!C?t5g 
*}sj ^t#njtf&’F, « 'fl»i-’Tt*i, 

f^if^vr^ias 41*1^ cm's 
01^^ ^c^w?r «i. t. 

cmwfeftir « #t?f 


5it*i I ‘flm >rtcm ^tcm 

mu msre cmtir ?f% ^ 

I CWt^^tWI ?fnflr® (Coherent) 

fe^nt?c5T w *rtni 

»i*ic5 «rt^ 9iTfm f^<® 

*ra naf ‘^«it?r ‘f^- 

c^tw’3 smj f^fcf ^c? «itC9it?[ mf® 
«Fc?i f^cf mi ?r®i I 
v«i^ «tfc»irs csftfl t5 
»rt?tc^j «rr4ff® ¥?ii c^i® ^11 
»itc9i ^itc^ifs^Fts f^nt^ 
sir^*iJtsT a[tc®-^«ic*( c»i»it? af% 

^aic"® n’fH ci[tc»it'srtf^« 

'Bitc^iN r^nrc^ ^ aif% ?c® 

sit’fcqi ®rc® c?tc«nt'irrf^3 
nOT.i 'af^ca F»re*ii I apfa 

<rf^®f wr5j^ac*i ffm apf^ 

^ca nt'sai c^s c^i^rta 
I nca 'sit'jfif '« R%t«i 
mt^i ^ta «i=ffetsn c^intar aH 

m I aftf araifta 

^ai ??Ratafiiaf I aJtc«?^ ^ata c^tC9it<3rtRfa 
feaasi^m ncaa*ll aeF®®a ^ca %ic»iH 
Rfnnta RaR^Mcaa ncaaaWca^ 
irraaai nt^nj »it8 ¥cai »i»8 

^itcm a^rimtsi Rf-wtcaa caia 

^ta ^caaFsra ^fcafa^Fta 

c^»rtli8a •iiaf n«tf ^fc*ra 
catc^it^ta cac¥ «ff®fRs ^a»v 
ntaa ^aca caata i ’tfin 

niRsiS cam %a^ f^Rr® mi m 
na cac¥ catc9\t«snfa* art^ra 

m aiaa a? acaaatatca ajtnmtca 
¥tw ^ m I 





c»l>{t?[ Kpll I (111 i<^3iSl 

f?W C^tt»!t«sft^ '« 

C^ ^tlT, 

««^?I81 I fll 

nciS’j <ftcf I VflT^^ ^Tc^t 

*fl’<Fi8 ?ii$?i c^n ^C9 c^il 

'a^ nt«i1 I is>«j4 

« t^sf ^1 flCigl ®ii 5 ce^JTt? 
aftr ^j<?[t?i ^c? c^rcsit^srtif 

I ^|8 fisai ?lt?l « 5?t*l I (fi| 
«t«tPl=Tf li^ csfc^ f*lfa?’i IJC^ 

am qs;?[i:^ i^f I 

'Bj^ *i"«5< ?!t$?r c?tc»itaft*i:-«rf«- 

atfiata 
c®Pi=?Tat f 'Sfiijt’t’F 
fwjtsf >5i«^ yjtc#! cs^tca^i 

’Sa^ta cncaftji^sr, ^ta aillj? a^clt-artf^a 
♦rif^, ^vfi aTf^^Fa^i *(aif®c^ a\ ^s(a»v 
•ttat^ja ^tfaftcaa i 

c®f^?[Tc^a naif«}5's f^*r*ijtj:sia »iif«a 
f ^Afl ’ft^i-a'tc^n %»sia fena 
faf«i acsa c»!>rta af^ 

^a«. jf-nt® a^ca «rf^{5 aiisa 
fsf^ ajf%?a*i ^tff^a iit*r af^*! ^ai 
jpt I fipai afa ^ aa» «ta ca wear «! 
^r«a fe*fa •!« atataa atai 
»p^t« ^aw at?i ^tcata Pifm batata* 
ai:» «jtnai cacaf ewr* faca niftw afTa 
at^tfaar ar«a ^ana a^ca i 

<am<i[ ^rtai ^tc^ta 
tl^taafcn ^ I 
cw ati^, '«| cahw ’S^fkaa 
TO c»rta c»i>ita aarem »jtw an fif 


atataa catc^^t^ata -ar?*i 'q 

•taifia—‘fli *l<Ttal c»^ata af% sitca i 
asja aaif^ aai?afa*t ^fS aftcaa <fl¥l 8 c« 
caata at? c?«ai ata ai^i catc*nt<srtfla 
aaaf aia asitaJF aia ata-c?a ai, cTOa- 
^«vJT ^a| ~'fl^-'flalSa ’bi^s; 

^tarta ®9\ta i 

ca^tcaatatrf^a* ^aifaRS 

*4)1 faaca ’tcaaai affa?! ?a «i( 2 taa aiaca i 
'4ial c^tr^it'Sffa a?'"Ta ^aa 'sica¥'Of«i 
aa^ ai ^cfla ajf^^aa *fa na 

atat^ ca\Hv aiaatca -staa a^ai fa i ^a 
Bftar c?ti9it(srta csriis ata^ ^ atfi stl i 
iflaaa (al ^ra faf^a c?p\ra? ajaat? cac^ 
^si crania na na ^itcntfnt^ fatn 
^caaTtilt-attfla a'al na na 
(iifI ^aftca feka i «iia aattni 
•Jia^ csfl—‘al 5f5a ca c?ta{Bcaf fta caca 
a^^cf natiai ai catattai car® ntca i 
faftnta I^fa«ifni5a «iical cna, ^fan 
l^ntlfaar « c|tf‘aafcsa nff^iS 
ar? ^a« ^n?a «i| ncaaata 

acn f-’sra ^awtfacf a ?ta acaci i 4 ai 
ftna atfnata Braitnaf rsfaatif 

«ia^ ^twfafta cntntaca® fc<rtancaa 
ncaaf ®t; ^ac®a i (*rai fifstia 
«! «r1fafta fiaa ca, ^ %a(a 
acaj aanw faf^w arf^a^aa 
•ataa fai afa i a^«: cna 4f^f®a cftcnl- 
«srtff snfwai §«*nt?caa ncaani «a| astral 
nasintaa i 

f Jf itai 

(^) fnfipcaia ca^ai cftcnt'srtfa'a 
ajaftcaa fat <ntcitl a»rt fmi i 







( ^ c^t 3 f'e c?t?:*it<sftf^w 

cbIi '»c^ 

'artCJI f 

( «) sir^raptC^tPfC^ 

^;tc»iai 5ri ^it^caFtc^rt^f 
(PT ^«,ns sitc’f i 

^C9faf|jr sit^caFf:?f<i ai sit^rapt»r- 

c^ti ^3 c’Frai c^ ’[a c»i^ »itc»r, c»r'®f»i 

3!f*(>ft<rj i c’\v\ fki% 

c^Wrq <sif^fa^ ^*rta 

csfsr’T ’tJtai c?tcqt'2ftfV?r ^stair jpca- 
1c^i^ta af% 'Stfs- 

a^CS C^ C^-f S?FC*If fa^«f''sT 

nt«ai =i«a, 9 tjtaa is] 481-511*1 

«c^«f cifRcat^^r I c-tnt'S' ^jt^r- 

r^Ftc^s I 4^ fa?ica ^?r 

c^\-t8i 4*ai ^rtfa^ta 4^ aaf*r 

^a8r-^?cf ja afis ftfca c^tisit-artN 
afsj ^a«r-^5rt^ja af^aa nt^trai 
asai ata i '«if« ca^a av, ata 
^ ^tc»itc^a ^aw-^a^j cit^, 

*5(^811 fata ^ta <£rr^faa fe's.na a^ai 
ata = 11 1 ^C8i^ af% ai 4^-ca faca 4| 
5 pi aaia c?n9it<srta nca ^’S «ft:8it fata 
^tcacaF faafa^ ^rf^ff® a^ca 

atfii catca ®tc^ caai car® ntra 1 4 I *rca 
9tiaa*n «itae Jfan cata f<ta ?ar®i 
naat^a att^fra f^ata't'3« atf^ cstca^ caai 
’laja ^ca I 

(8) 3fH ^ra at®caa »ita[traj ^tai- 
caa faaa fia^ ca®ai aa I 

ar®c8ia aara c^ratartf^ »Tt?ttaT 
a*fa atasarat^a «rf®f^ ^ a?trai 

«t 8 i®tra aimraa creai ava 1 


(«) faPf’rtwa ^-«fa aiaa^—nt^ci*! 
® c*fc^a catr^iWf^a ^rtatrai afta ¥"8ia- 
•?}fff ?F*»fcaa aaa '« ca^ ^"^caa 
c^ta ai ij5fta fa<caa ca'W*! caa *Frar^a 1 
ataatata c«Fta ait^a aac®l ^aai »itaf« 
#tac® 5aracii i 4 ^ *F*acaa ’ataa fa^ 
-^ai aaafta, ®i art ^i9[ 4cacaf ®faaic® 
csfla a^ aa^caa ^^&aj ak® ntca I 
^"acaa affaa fa<a a^ac® aw ®ta 
Ftfaf^a 'o(aiii aTic?r ®tai aaata 
®tai aaata, a^^caa aa*l fa^ 4a^ ®ta 
c<ata| ai ?F ®^11 ®ai awl a®lg 
%f*fc® a^ca I a^lSw C5iata car® ai 
afata catw-t-sflfV® *iai^c® ®ta ®"acaa 
sfaia fa<a =fai ata 1 ®H® a®a ^na 
C8iata af% ^aw ®«8ttaa aaa ® 4ata 
'Btf?a1at firf®^f^® af^a awf® (Coherence) 

afe ^a I ati®l 4I ^a^ta a®t 8 a c^twt<aTta 
apta «tf®ff® ®aw ^ awa 

faf® cB^tai ^a 1 aare® fiia 
'sra'ata caca ®ta ar«r 4I fe«.na cs^tata 
faftcaa w « -nfiiatiaa ^»iai ®aw ®"acaa 
Bfa®'® wtai ata i ®aa ®ta a*araa ®ta*llB® 
aar®f^ tc® c^a aai a®a 1 

(^) ajtat^wl 8i-4a atf«i^ka «iaft® 
“cfe^faajt®! '«ratca*fa |5i55*’“4a f^- 

c^tfalta ata^ 4® 'saata aai ^®fa ^awa, 
ate® nf®al8i afaala «itata ® 

'>aa^ta a^fa-watraa tf*?® w® f?ra catwi- 
<iftf®a 't®f®c® fa<a ®ai ata 1 4| 
a®f®i:® «[t®tw ®taata a^aHi-fftata 
'^tata, Haaita ® nfaatl «r?f® aaw «iw¥ 
aaa srtai a«a arara 1 faata staai 4aa 
®f3Ba a®*tT® altata ajNtta 4 I nif® 
%al nata® ®ca aw *at"n ®*i ata 1 





(1) 'sj’Ntw srN¥ m m 
c^C8it«artf^ *TtFtt^r <«¥ c^a 

^ < 3(5 

C^tJT CF^St3 CBFt9t?r 

«f«rT CKC^ izw «?r 5F?1 I ?c^?r 
^w ^p{\ c5Ft?tw ^tr^i nslw 

fi9i 

»rwi 'vm ’q’hr, ^i ^tfi 

^tl|t^ C?Pt5f «tn-fl«rt^'« 

c?<n f^r® nttsi m 

»r? cFFtstfl 

^91 VI I 'fl’t*«t9 

CTft^Wt^sf C5|, CFtC^lt'Srtf^’F *f^fs^ 

^ai *re^i caf^rtc^^i lc»i^f$c«Fa 
orPratf^T c^, ^fH^t?r c^cai'e 

<iit n^f® t5^ »iFtw I 

(b-) cnt*r5f iff«i9j nt5t« cFtc8it'5ftf^Fii 
^^?[t?i: c^t=(^c’sii c^tc®it<srt*i <5f?«i 
vz^ «cs(^ nt^ii ^i, 'stfl mi ^»T 
c^t*T c®Ft«i ^^fkv^ or^ti ^9 5(11 cti^z^ 
cwr9tr»ri «it:»it9 ^t*iw m 9i Jit^rapt^r- 
»rt^C9J’« ^1 c?«n =t«9 v i 
^^t5T cai^? tna cmU 

9l% vn «rf«f ’3[5^is( 5(1 ^91 *t^« 

^f1 9Vr CFft9l ^r9 5(1 I C^intCfS 

’■I9tt=(l5 ^<pr® «ft5{l sii «jft9!t»i 

JTOT <j5iifj5f 5fi I 

cfpi c<it*R w 91 fsaj 

nw9 c5tc<r ^»ii firii 'A’f 9it5( c^cf 
*rr5t9 ^91 TrtI «ft9'6 

«« 5 f 5 C 9 'W»I ¥ 9 W cntn^^l Vf\ 

9|t9« C9*?^ f'en 9t9l 9^(59 


CFtr9!t<flt9 ¥99t9 »!*|9 9J99’N C»19t9 

9%9r 9f9 '«19f^1 991 ^tC69 CSri:^9 99J 

f^CK *ft9 9*f9C9 9W '« «(tl5lt9 
991 V, m «tf«f f® «j9^k5(9 »T99 C^9t9- 
^«.(:99 5lt9C5r C9\f99 «l99jtr9 

991 9tB9tf9C9 991 f^gTS^ 99rj5C9 
fpilC® nt99t9 C9t5( «rf®9f% 
m 91 I 

(») C^tC 3 Tt<Sftf¥ 9 J 9 FtC 99 
«r|® 9rtnt9 9l8ncf9 ®t: c^\^^]^ Jitst^F 
«lt^. f^. uqn-.*i9 9t9991 9H^- 

fetW9 51Ft9^t9 f99fS^ «ltl9(t9 
39"9tC®9 9t9l f®f9 <1195( 5T9 9W 

CFtC»lt3lt9 ^9C15r, C9'®r9 f9939ltC'a9 

C9t9t«C5(^l C9t5( 9^9 5tf9f3!9 
9f9 9J9^9nt’rr 

*lf9'5t9tf 9i9t9lf9^ ^9l 9t9, ^C9 9^18 
5(1 n9ir®c^ ^t9 

CFtC5lW9 9F91 9t9 I C959f9 C9 

C5Ft9 9^C^ A ’99{f«t95 9in?t9 

9FC9 C9:9 C9«91 C9C® ^ItCl I ^{9931^ 
C«Ft 9 f^ ^ 9 C 9 S 1 ' 5 tC 9 n %^9 

«(9P «I^fW9 in9t9 

9*91 Fr9l «W f9t C9C<5 *ttt9, <llt 
wrC9 9C99 C^t9 ^ ^t9C9f« f¥ C¥t9 f99 
f *m5r =Fr9 ?tc’1t5l9 ^t9l 9tC9f 9f?'®1 
9t9, ^t^in 9(99 'llff?9 ^tC9. 9951 

9®tf «rtC§9 f9tt9l CWU9 C9tC»11- 

<Sltf?9 J|t9JC9 C'5t»re99 f9®T 999itn9 

9991 I «rt9'8 9t9 »flf5rC9 ®W ^91 

9t9—C9C9 m f95r (P# 599 «f99l 4199 
999 «rf ft®' ( 99991) ftf 



8b' 






sitw*r 

sitf*inr 

ntr^it^, wtfffi cflc^ c»!tan ^»ii 

'Bit?i'e sTt5rt«^5i 


«rt%» ^t8Cf iii^^ «Ti9 
'OW '>lt9« '«9W I 
hwtf%^ « ■srt9t’rf9i(cw?r ci5tc»rr«irtf¥ 
<11^ ^fW95T « 9tf^9t9 9C*t ^f^- 

’(c’fjl »riT 5^5 ^9* I 


91^1 


«r^5I% ^9^ ^tC5?l ^f9 ^ f3?f^j| 
9j93?ta «c?«rc^ ntt i *9^ 

ff 49^ f^ «tr9^ 91 f9l%9 9t®9 
49 *n 9tsrt 9^799 9st5 ^9, "Si f9l9 
^1 «ltWt59l ^9191 I 

9tfil Wt9 C»lt®1 ^r« 

«ft^9 f9l9 CTCn ^t5 ^Sfir I 

f9il99 '*9tf99!t9 C®f9C’!9 S!t9JCT 

^^9ttn9 f9r^9 C9l*r «f5t9 »lt« ^19 1 
^1:9 c^ti{ cm 9^«r99 ^«f9 ^c^c?, 
C*\ ^9C9 •(f«l^9l ffg 99jC^ 9tC99 
91 I '5t9^9l^ 9199 ^C9 C9 ^ 

4ft^ 9^J^t9 f9*K9 ^’1'^ C9C9 I9it9 991 
9C9Cf* ^tC9l9 C9t9ri 9t9, «99 9tr59 fif6519 
f^9|| T5t9 sf^S^^irsi «ltC9, 91 C9C9F 
9C9 99. f*lf9 C9C-ll 499 9Pt5 ^®f9 9l9f^»! I 
9FtF ^^f9 V9C« CnW 9'«^'9f91 9f91f 
« 9t»lt9f5i? n9tC«f9 99919 99 I 9t9l91^: 
9t^, C3!t®1, C^tf®9t9 nt91l9^, 9^1-1, 

cm <4911^®, g9 91 |9t9t99 Hjtf? vfl| 
¥tr9f 919^ 9F91 ^1 f9f >91199 «iyr® 
f5l^ ^C9 C^VlJ^ ^41919 9tt^9 914 ^ 
c9-rtt9i ®19 fe*r9i ^ 


^t5 ^®f99 4C4 9®9F4ft ^C99 9t®9 
«f9lt|t®9 ?99l9 fC9 9tC4 I C999 -419 
^15 4®f59 3fC^ Cf t9l^ « 49t9 «r4ll®, 
9t9 9f1C89 5fC4 C9l9l, C9C9f99t9 '« 49t9 
^Wl^®, 99^4 4lC59 Cap1f99l9 « 
«19fllC59 4C9t49 ?9I 9lft9t9 JftWl ^15 
^9C® C9t»l 9[l9t 9189 

9l9t9f94 9?H,991-aFt^«9t^fe, 4Jl9^t9 
C3rr9l^®, bir94 9111^ C9'1tC9l 

459 4l5 ^®f9 499t9 4C4 C4t9 

»rhn 91 9®l9 915119^4 n^ti C9tk«fi 

91 I C^I C9‘Cai ^®f99 ^*11Wt9«filI4 

f9495 9FC9 C9«91 ^9^ 4l9l491 49911)9 
9t1*l9l C9 49 9Ft9 C99C® 4t^ ( PfPf, 
£9l®si Nnf^a 9FtP) C4®f4 ^9 9f*f99i 
C4®f9| C9<rc® 4l9l4 4?«F 91 f»[l9 I 919 
4199, ^44 499t9 m'9 4lC59 «&4tWlW9 
9WJ 4t9lW C414I 99»I1 ff4tC9 cm 9f9 I 
91^ f4l44l99 9f9(T^l®9 414 

C4tl5t9 f9f49H C49t4 (4(^4^ ^ I 

C49t4 f4f4r4t^9 4C4 4ll9;9 
f4f^99 41C1 ^t»l4l »ra4 91 
dW 9f91 9Jt4lf94 ®t^4Wt^® 



It? *riK ciH ?it»t ctitJT 

ittt«fi? fif^i 

•rfif^ tt I tfli iJtttf^ti 

itii li in iti ^Ti ?tP 
citn I c»ititi *tf«it*i t? 

ntitt (•n5?ii ^t’T 'trW« ) 

ttfi^ ’f^it^ti ni c»itita 

«rf t-r nti HI 

'Stn ?tl ^I»l «[lHl III 
fif^ ?t 5 fif«i fentitri irar c^ti 
fifife istnitarfi ’tr»i H i ?tR? 

iri^4Vf^ ifltlt (Solid fluid) I 
’Ttltll ^tnitail ?tI5l ’t'lHm 
^ci? ?! ic«i ‘fit ^*i*itaiti ?t5 
^itti itc?i ‘«t ?tii:*i ?tK? i«ti n 

II *tit< I ?ti 
Cl 3111 'hsi fnfJirtc^i ^afi, ^tni IWT 
iftfli «ft$i Prfiinfe Hi? I 
?tC 5 l WI! (Formula) 
n—nRjO, mBO, 6SiOa, ciHll R ‘fl?!® 
t^Jli it^ i^ffniti ift^i 

it^i niiti ijm '« B fintapi 

it^ *nitl iitir? 

*5(<nwi ^irti I 

?ti ifi«f «fm 

icw Hitm cnit^ ?n ci«ii n i sstini 
iWifi? fit? ?ii <11 irt 

fipm f^*rk? ’ifi’ii it«i ff%?ti 
^ «*tiB (Pot furnace) 'tlH «flSns 
(Tank furnace) nttlH II ( tHSI 
^Wstff »r»ititi ww «fli jfit titfi ?ti 
(Gullet) ’fftitn ciHtm ii?ts I 
HTPri iim ’rritni 
«rti >«••“ c^r: *tiM trr*ntti 
•fH twti Hitt ttt? I <rft^»Tti Htn 


¥ti? «» 

?t^ « itlrttnFi 

Htiii fia!r*n ^55^tcn ?t5 ?rr>i 
c?iti 'ttitn g^li f^tn if^ Ht cic? 

*rC^ I ^II 'il^ ?t5 it^CI <011 
fif®i itn c^z^ it's! ?ti 'ttitni 
Hiitni ?it ii i 

^f«i i?ni i Cili¬ 
ce*) HI ?tF—(Na20, CaO, 6SiO«) 
511111*1^*. itfn, c5ft®l « fi«t*i 'it’iit 
nf^in 'll III gill III? 

c^fiiti fii^i ?tB ^itit »riit 

9rc*t 11^ 'tii? iti'? I ‘It ?ti 

fill iftiHi ?t5, itnlifi? 

^^fi III 

(i) "ft* ?t 5 —( KjO, CaO, eSiOg) 
?tP nttf-riti « ?jt9if^5tiii fnf»t- 
cfiti ^ar cih I ’ll ‘it ?ti 

fill niVtHiii ia*itr« ^‘sfi III 

(O) fjp^ ?tl (KsO, PbO 6SiOa>- 
itf»i, «C91® fifnii ^sfi ‘it 
?t5 fni cm* f^ti, N^f^t it»ii. 
t^jtfi ^«fi ?ii III ‘it ?t^ «rHiti 
III fitti? f^Itl ’l^"ni4 '?t*Tll5 OftH 
n HI cm fiwtfi^ HI 

Cl ?ti»n cm ?ii» H 

ife ?ii m I 

(8) c^^zm ?t5—c’l'hsi, gi « 
c?titi tittt® fiPHii it ?ti H I 
‘it 511111*1^: f^ft-CItt9\ ^tfii ttit 
Hiiti ?il Hi I 

(«) ctH t nttiiir—ctH 
it^, f^t t citii Hutt® 'll' *fttnw ?tF 
ItPl, CHH, HJttflH t CltllH Hirtt® 
itH I «it ftitft ^ ttn t 



«• I on 


iltntlfw 'S'taf (Corrosive 

power) 5ffr^ nliffi 

^^1 nts 

(cnt^ ^1 ??), 

vtP ^®Jtff a^c*i5 ^tF 

wtCTii »fl'9fn?r Jjw c^li^fl ^Iif 

cntsi ?i n^tn ?T^?rNi =fi ^lu n^fj 
to n?fTaf '»rf®c^'o^ iif% «rc^-r ^?ic® 
nt:^ I nt? to « 

cn^ 5u~^i to 

w^r’i'icw wtftcn '»f^to n^ai 
ffnc^tni ntiri 

^tF =Ttiii ffn to sit^^ 
ftntn-nt>(<4t?r i c^r-r 

fn «fntn *ft'«9t om.^^ gf^, 

5f?n »iPi, ’^('f® I ^91 

^tiF? fentftcni nc^r n^*r, cn® 

^®TtfH ^tCF? nt?! 

nnK 

^9[ ^8^ I 

Fn*it^ c®i^, fsim ^Nsjtr? ^®f?r 

n?Rt« «rC? ®t:F3 «ff®Jni*l 

(Refraction), ^5^?l*r (Dispersion), wf®- 


c?«^t ?if%5 tott^«i ^ n**t^ 

tofjrnintfi Tantni 

^U\ '2^nt9 ntii^ i«n n?t<f to ntrsi 
fem niv cn'sfncn ntn.n vtto 
cnt?trsri vt i ^cn wf nirK ntn 
to ntcF? ntn ^t9 « w 

=n I ntsntcia ntf^ r% 

«rtnn ntn 

«t«iri) ®tcF9 cnt®l ifi I cn wt85d 

it^i f^sf Fcn *11, cn^ wt« ffift 

*15—?tcFiiton nntw «fc»in to 
ntC6® ntw nwn 

^*15 wWcifs cFtcn ntni ntottjpfftn 
wjtto if9nt«iJf® nti»cn wf ¥:« 
«ii9fn nsi 1 <91^ nnf®8 nrt 
(Etching) I 

ntF-f-ffl 1^1=111 nfl to twin 
f^to ®tc^ «rntif nt® nfltn i ^farntn 
ntiF8 fetfn « nttni 

«fFf9i®i ntcFs nnn 

*frn ?f, ntF nttot? *11 ftn fn 
^®i I str^f wtf^nfew wm 

ntew ntxto Ftf??i *enj toi 

f5i®t5^1:w5 's *itifc?i 

toj«iwt«rc5i nt5 nenn 

cs?^ I 





Ftiwt’n ^t^ra*f=f ’t'® 
c>Tr^Ta <4^15 csit4*rti ^FtPicfcisf 
c^, >&^i-«rt»- jfim wfVr C4ipc« ^-^cn?r 
^WT or? *lt^»l ’t^4 ‘4^IB ’t’^ «RCS(« 

nf^TOi ^51 

<4^ 'Brt»C»T '«^t4 «RSI ^41 I 

4t5*n, nfa’PiRi fntiit*f?i wz^ 

wt'itf^^ ‘45?^ 

n« «• VZ9 <4^tC5f c^ 

ar^ ^zkf, or f^l art^ri 

I «*! 5T5F»! «!4»c»15 

c^iBr« 

®t»ltCS(1 I ’(«C¥iJ ^*r C^l^ ^5“ 

1 • c^-Tt I 

J^tCP ^«P ^ ^3i»ltf« 4t^1 

i{ia«4a^ 5ftc*i ^ip ®»ita ma 

i»»j5 nalipl 5t»iti=a I 41 sfaF*! 

’jcaj <415^ femcTtnji 

41 »r¥»i *rflfiintnm ^^rs- 

■TR^ RfSf ?pfn I 

Rt® nJli^'t^'i^'sTcR 4^ Rt®'c^cir^ 
iRoni ^Ri{i Rpai I'wfit'i I ii> ^5 
=fRl IfOlftR, CRR* 

*?hB 4^ 5?ttw «tt4 4iirrcRi 

RtlfRI 

ftfeWR ^^Cf« CR, •tfa^URl 

yttffElf >1*^ 


: CR?P WR fV ’JtCR RRRf 
WRI ^4 "« Rtff, 15l SftRl RtCR I ^t¥\ 
^ ^R»C»I '®t*rRt5tR *tf3R^R 
41^ I 4^ faRlU 44^ If® fSl’l 41CR 
Rf’Pt CR^ 4Rt^t4 Rtfl’F 'StnRtail f% 

*rfaRt*l ^wn» ^t'« aftRI Rt^R I ^^fFRt RRt^FW 

CRC^ (11^ RCHf I 4^ 3T^»1 

Rflta «l^f» R’PR, ^tZ^ 

t®Jtr*f f^Cf ®Rjtff RIR I 

R-h^t RRtR'tnPt^CRR W 4^ vsRy 
^tcar RtifCR I RR^TR ^Ttf f^Rf 

mtR^ 4R^ RRC>PR r\ 5 C4 'Sf^R RCRCIE, 
^TTRR 4^ nfRRflRl R^SRtrR R5RT 

^CR I 4R R'CR ^OTR f^RRt^ 
4R^ CR fRRtfe RRif R'^'SfR C^CR CR^tR, RStOTR 
5f»Rt# RRm RCRT CR Rt^tR RTt^JRS 
ni? 'RIlTR, fRlSlR*! ^IR ’jfR^ RTtfRR 
RtCRR «ftRRt'«R1 R”RC^ RRCR^ tVf WtRI 

CRC® RtCR I 

tliRftI si'5«f »r%»tt#t 

JPH^^RR 4RR 4R^ RC®R 
4FR1 R«R ^mf, R1 «rf^ CRCftRI 
fitniR RfRtR tRC^ ntRCR I 418 r 
^«> ntRR-Rt<4RR'« R^R RR fR I ^TR 4{5 
CR RRrRCR RtR, 

RitR RW CR^ I 

RRt§R RtR *i>«%-4’—415 ^^tRWtRgftR 
^l^tR RntRJ fejt^Rt?R-4R i*** tRfItRfR 
R%^¥ R\lRt«rR 1 RR|8 iftl-^*fcR 
‘•m^tR’ CKR flRrt 4 «. 






^{s « ajsi^-rfll^ 

s^pwfl ^tc«r9 finiiR I 

5?^5r a^C*l5I 'ilC^ WJ 

’Ffli I ^f%5iti?rt cf^ts 

si^sf 

?pH§^tsr ^l%*ir<fj f^ctfl «r*jt^5i « 

«rtPif^j«F ’rc5i^*ii « n®<c5ic^s 
f^af? I c^Ft’^lt^t ^trra 

ai^ai »jt^i ’aft’tt:^ ntsr^ii ^ailS? 

^-f^t*(^ <.»r^ 

*!t5 >f*(1l «fC9 n« 

4^{8 ^f5"r 

Jf5| it^sf flpfl fs!CStC‘J5 ^*(^1 ^tc% I 

^^tn, c^tls^ ^itntc*?! c^ cvtif 
'<^ziiii mw ^1 ^ts's 
>!5icin mw ’pens 
’Ttc^ I «iii «fCir I5C91 14]^^ 

I 

fli8?r ^tn- 

f^cst«rT, ^jtf5T®-ftc?1<(¥ ‘411^ m- 

(Non-toxic anti-corrosive) I 

<^^15 ?N '41’flB Its} 

fftF !}, ^t5 ’iti^twj mn 

Ft! nwF <rrt «*^ ‘f5i»i’ ^Fi F*iw i 

••I fVftFF <}t^<f-w®1 ^i}^9 

^ ^ ^n?T ¥5c« 1^ ^ w^m •ifpr i 


^tl-^itn^csnu f«f%« §*fF f®5} 

^rsf 3}if5 m% ^11 F^< ’®sl5 

5I?tl5}1 ^tF =11 I 

nit^T FI fi^T«.-*lf^ FJFFtF 
^Fi Fr»! I 9rjt»r fff «»• FFi[fe i 

^’5J«s FFF F^tF FtF f®Wt«Ft^ I 

njtFFirFC® »«^ JTCff FF^CFF Ft® 

®F1 FWI f® F%fF Ft® 

«}^® FSFI Ftsj, ^1 ^CF FtC®F 

-Sf^f^F ^FF I ^CF 4ftF »• Ft^WF F'® 
^t^'e ^Srt® Fft^F Ft®, «}FF1 11 
Ft^C«F F® Ft^F FFtlFI FtF I 

F'F®tF'FF FtFtFF C’&trSF CFCF 
<41:^ FFf® FFF FCFI F'F ?CF FCF FtF^ 
FSFI FtFCF I IfFI^UFF FI®, nlB «» 
C’&t:®F FF^T I 

FCFT FfFrtFt«1 

^F Ft^ <4lFF ^t9}^fir?F 
C'?s-Flt® ^«tFF SFIFRF, FTF Ft^T 
sffF^ltCFF FCF F^C«F « CFtWt^ FFFl 
FF1 FtW I CFC^ FF1 ^CFt^, iFF 

SFCF ^HI^CFF FC«r C®tF FF®r| ^tF 
fFTFfF ®tFtF CFtFft^ FFtTFtMl FFFi FtTF I 
’fH^IttFF ®tFtF FtFtFJ ^l® 

FCF FI I 

‘Ft F®f®F ^F FtFtlf Ftl fSFfFFF 
®lttFt®-CF |B%F, ®tF C®® ®FFtF mW FCFl® 
‘®ttFTF-®FF’I FtFtFF CFF Ft CFf^lFF 
F®t {S^CFF ^FF CFFI ®FI Ol^tCF 
®HfettFC¥ ®FJ FFFFt^ ¥FCF «F®| 
FF®ttF i®Frst’ F?1f fe®F FltlF I 
F^H^ fFWt iFtSfW «W ¥rF SfltFT 



to 




•IvStsfA asjpf ?C»!W 'Bin^ 

C^t^T 3¥*f ^^t9C9f^ ^1 

*fftc-rt«w *nrt«f ^K^t?r 

cm >T«t^i 

»i«pic# f«5r ^^{5 

*(%iRi fjia ^tsf m I 

sTc^^rni nfa^ctf?! 

»fCW1 nf?Ft»^5f1 C5»[^ 

®t: fn»ii*r«i I 

’»ftai'H*i 5tf»icir «rtff^’p 
fentcs nt^nsf i 

^t9 ^H1* VilCST? 01!f^ 

oi5i3rt^*i cm 

nt?l5TST I 

v^l^»^1 Wts«1 cnC^ C’^, »f?IC‘f5 

=?Ttf cm 5Fn ’ftca .1 

l^91Jtl'«3iI ‘^Cif ’Wtfsilisi’ 
srtisf «rt?t®ifl6 <tir 

^J?r5tW5 ^<(1 

wt: f^»^cn9\ '4^^^- 

»Tt^faf¥ «rr^r5 nt^p ’pf«^?r i 

S(t^C4f4 UtSBfJf C95t^ 

f^rsf f^5f ^c?i4 
^4:^4 1 01^ 

#1 tN I f«5T *itin ‘ills nt'ein 

4tn 0141 <»tj? C?l*f 

f nr cnti i 

^ ¥4tw ¥ni i»t»it^, 

4tf¥f ¥t«F, |5r¥t4 ^^jtfir 
<mt«pr iw HI ^ ¥4l rroin t •sthh 


n? c4 C¥tJr 3!rf»r¥ 

Ht¥tC¥ *ftCI I 

<4^ 4¥5r <4^ C4 ’rt’srtr^i 

4tg—■'5t?f ¥14*1, <4'i9fei ^4 %4 

«rtc*r <rnn f*iw 4l4 <44^ mw c^U *i"t9rt4 

4fC4t®r=r I ’rt<ft4*r cpih '4 a 
'staa^sr ¥4^1 ¥4 44, 44^ can't i '«ita’« 
>4¥i5 ^faai ^ini, '4^fn acn ^4^Tf¥¥ 
^ta '4'®fna 4aj f^a f4n at'eai i 

ItH f¥ f¥ ? 

4tf¥4 45[t¥tn4f4 ’rtc'®ata** 

'4rnt¥ 4at*rNa ai nt ^ra Iti^^fnlSc^ 
ttfIcacHi cnatca^ ^ta na^f^a ntH- 
naaifa, 4«ntf% ^ nta4t*rfa¥ n%a nt^tcaj 
ttc4a fenfa^t?! ca aa ^ntatia ^ta 
atataf4¥ t^siaa Frnti«¥ i *4^ ^cali « 
n^tcntwi nt¥nj4f5¥ acnfawtcaa ^f^tcn 
oi¥ 4^ ¥[arta afgvs ¥ca i 

¥[4¥acaa neat ca na fen'St^iS 
na^^ asntf^a nt^teai C4aa 

¥eaeH, ¥tr® nfaata a¥i enm ca, 

^tfn¥ ntaaai atntata near tn-nal® ntH- 
naarta ¥ aaintf^ faea a"^‘f ^rnas, ^aat 
ca na faast^ (at ncaaai ftaia 
¥aci4, ^tai ca^tca 4tt»ic4a faea 
^tai «4¥i5 atar Stcaa fena atatata faca'H 
fawn I atari? at^ faea ^»fa, «rcH « 
nata «• tf^ i 'ac^ '4¥lB ¥itcnt¥ ^«gai¥tat 
aa 'HtiHi aala ata ‘arf»i¥i ntl?¥»i 
Hjittata'i ¥it«T¥t fataj^a wr^jeb > 
fafnfttta % nan cac¥ ntta i 



il 


fim « finn f % w nit M W) 


^ C'saffapr *^1^3 
nrH>^»f ^jt^W3’ cnznf ?ifti 
Bar^cb «flfl5 ^tc33 na*Jtl3 *r?rf 
<43^ j? y\n n3sit*i, 3f^ 

««rTtf? »itc^f-«-‘ii3 331- 

nTr®:« 31®? I 

?fn 31 «}ff%3 33it3 

C33t3 BfCfT 3J331 3C3C1 I «lt3 

«B? m 3J331 «fTt3 3tC'i9t3- 

^ 3W3I ‘fllBl miiT^ 

f3W33 ?f3 f3C8! ?3t3 I 

<yf3^ ^f«3 3?3 ^*f3 «ltP[?1 3f% 
«rc3tn ?C3 C3 33 ^3Jtf3 3^^^® 313U3, 
^C33 3tT Barest? c3c? c«rf3^ 

33 3ftr3 ^f3C3 ttf C3 33 

3t3t3^? ^3t®rt:3 m ah 

?3i 31:31 «t3 ftm n33t^ c3c? «fr«- 
?f3^ 3f3r 3"3r# ’»3Ttf3 ’jf3^C^ 3li:3 
3^13 ^t3t3l C«ffe «r3t333 C33l3fe3t3 
f33lt4l3l 33 ^3ltf^ ^33 ’?tC3t?- 


3t« ?3C33I ^t3t 33C13, 33| df¥S 
53Cf, <41 SfCBirt 3t3F3r 3tC3l3 «r|3 3Vr33l 
3l3i:i I 

3t33itnt33^f ^Jt^tfil^ 

f3lfe3 3?3 3f33tt1 373^ 313 3tr? I 

3t^lSri:W3, f3^t3 'S Itfl 33 

C3\f3? ^nr3tC33 33t3^ 3^ ^Tfapitl 
3t'e31 3t3 I 

'Blt^Tl f3t^C33 3rf ^|5 'C«tt^3 
31^33 31'« ^ 331 3nrt?l 

C«rt^3 (31313133 37? <4| 33l8 13^ 

33t3?3^3i43^ «4Cf3 3t3tC3J 3t^W3. 
«ljt3j3f33t3, C3tf^t3, C3t33 «rf3? 
C3>r3? fe3t3tC33 33t3 3^631 3tt31 

3^r«^ 333tf«3J? ‘«l1^3l 3tl??3 3Jt^tC3’3 
>e^^ 3lr nt^'Ol <4^ 33f^C« ^tt33 

3t3t3^? 3^3 3"^C^ «3jtf3 3't^3! 
tt3 C3C? # 3C3C?. 31 ^Wt9 4rC33 
3^^ C3C? 3TO—<4t f3'5^3? 
4«3'« 3^? ^«3 ^t'SlI C3C^ ntCI I 





g ju fifffn 




^^r^’sf ^sp 

^Tr»ifii^r?» ^siTu ^?f%STfl-ft sjT^i^ c*^>Ti»n^lJ 6nw? c»il «i^i**(?! <4^ 

^TC5if^f5(iif5 ^c»i *lTllwct I «?t*{ firfcf? 

I c^*f cwf« (cytf^^i) wi^ n^jife 
1CC?lf^ \ i49!-«i|? 'iPm^lTC^ll 

iTCJf ai^ ^•(5555' »WTe»« aPC^T'Jtt^ 

cvmi ai(5 fc»ji *t^nnT »ilw TOir^flfw 1 







<C?i:n?l ^a^’t’F^l (Telescope) ^«t1 \ 

t«i ^i»-:?^»f»f n^«f *tt^»i c^*r ^ 

w\9 cm I ^3jl^ ^«r?l ^t« ^Vtnf »R 

^t'fi^l I 

«t«(i3? c^itts 5:^— 

i I c^My c^?pjt®T cm 8« c»r. R, 

«• R f^f. 

c/f^y c^^tsf c»!*s^—4 ^ c^. f^,., ^— 

€• f*r. f^, 

«i t&sr, ?ftt¥ C5t«i-~^t^ ^t»i fc^ 

t» f^. f«*. I 

«w?r fir^^ c«i c^t=? cffftR ♦ttc^ I ^ ^ 

??T*t ^»i fmfWy ^ ^tc*t? f^rs t? ^9 1 ft¥ ’I'W 5rj ^c»^8 

c«^3t tii^i c^t I m c^iim c¥r^it»i cwm ^ 



wm m c*n?»w c^^Tt»i c»i^^ 15 W, ^t«F ^ m\ 

cmtfrii ^ c«TC^« evt^jt®! ^z^y cn^ ^ 

0H\ HR wm \ c5t«tiN c^w l 

^ cn. R, ^sic'eir « « cn. R. c*iwi f%wt i 



«*» ^ H n >r^<rn 

7(tm ?rR«rt5i c»r. f^[. i orrl»t^^ 

otP\ C5t«tf^?[ ‘ii^F'sj:^ ?5(c^i!r OTfe wt« i 

3rt<it a* f^. fir. ^:»i 'sl^ ?r»fw i ^ sri 

’yt’fPf f^?;?r '«tc^ »f«« I aq?*rtir 

«rr^ to (^twtcir ^t%) “fs* ^cir qtto to W. 

'STfUT'e ^tST ^ I 

t£i^t?r C5f«t?i «r*f?r c^t^ri ^<rto cmf^ j^to *ft« i 

c»Tc^?r *rt^^?r c»i*»r c^t^it^r ^?r5?r imn mm c^w f%i 
I ('Bi<t^ j) ^^^ ^1 c^t^tir (?fm 

c^^it®T cm ^^zms c»i’9# 

c^to c5tc'<r?r ^itsrc:? m) c5t«Tti>^ 

to^ c?<f I ^\ ?[5, csis^it «jtii« ^^t9 totn 

gto *ft« I 'srto emu to?r to cf^i »!^fi 

^Uc^ i «i<t^ ^»!lr 'e c»rc^ • 

c9j’5Tl& I tfl'stc^ ^t?f m ^ §© c^ii^^r iiwj 

Jit'S I ’tul cw^^, ^^??r ^ 1^ 

c^vm msiw I <r®t5it? ^?rfl9F*i m m c^m i tmm 
«rt^l f^:?r c^^\ cst^tl^it ^to?r 

iBgtsr^ n* ’f w to WI 

c? ^c^fl^tsr, ^tr® c^. f^r. « *» c»r. R 

s^1& C9f^ 5o^t? tosi I 

^jtRf^'s is\t «i?m ^2^ «t^?i ^iit^ 

’tjtRf^'S? ^911 I^CJl I 


-^-»- -. »-— - 



«ltSltCinr C?C»f? «lt% 515 I ^c|r®!5T5 «rf55t5^t— 

5»ir5 nt^, 5^5Tc;t ^t'Q^I 5t? i 

C^t3l5l ^lTWt?F5 I 'er*tt>ll5I 

5W1 «rt% I f%^ f% ^C5, '€rff5 5?1 

«lTrf ^T® 5(1 '8?tC^ I 

«it^t«i C5»r C 15 #, I 5ltC5 

’tici? I C»l5r^ ^5 C5*H '«51 I 

5jt<itc5 •, m 

^£151 I C^1^ C^^tJ! 'ei’tt>ft5 «r»Il5 <(t5 C«{C^ ^\^ f»f5?t5e 

^tC^ I *15 >1^51^! C*f’«tC^ ^t«5l m ^tC5|R5ft5 

i»!t5 *rtni I 

«it5 »15 ft '€i:<tt*ltc^5^ ^»\1 ^5 

5rr5^5t5l 51 Brood Pouch I 5(^15 5t*IT 'ec^t5t5-f^^ 

55 I 

ft 'eC<tPlt5 555^t^ ^ Ft5 C5C^ 5^1=1 «155 5^C5 » 

w5[»ic?r 'ec<5t»rt^-f%<i «it^c5 5tc5f C5t^~'sic5^^t C5t5tf55 I cm, 
^t5(—iii^R f^, i:flTrcsi5 f^ ^f55:t5'5ti:5 C5t5rt 5t5 51 | 1 $^ 

55W^ «£151 rc5»f 5C5 5tC^ I ft^ 5^t«l*rf^ ^t5 n^ m5C55 <11 ^'9 

5t5tC5r '651 6151515 5tC55 ’rn55 9!V1 C9lt5 C5C5 C5C^ <1tC5 I 

C«t\5t5t5 <1C5^ '6CW5 5C5T 51^1 <1C^ 5t5 f%l 

'srCT’V C>Kaj^5tC55 5555 5^51=5 ^5 C5t5t5t5 5t5<^ 5l 5t^t5 
f«nsi^ 5t5lt^tC5 ^51 55 I 

«tt5 5^ f55 5t^tTO 615^55 ^5 '651 W 5^1 '6^ I 

<65^ 5C5T 5tnt5 6151555:^15 5^51^1 ^15 »l1^1«llf^ 

5rt5—6l55lr 5lt55 (^^5 ^<1C5^ 5l:55 C®fl5 5^5 I 55C5r| 5F5C5I1 

51155 f'®ft *11^1151 C6rtW5 5tf5 f5«:5n55 C»I5r «f^i:5 5l61 ftl55 TO ^C5f 
5tTO'6 <551 515 I C5»r 5li:55 ^5t55lW 5t55l5 *15 5151*1^ 5t»1 







[ 4>'<r 


'8r®i« tffT%i ^tsr vs iiiw?! 

c^U f^c>^ ^5f ^1 «i3f i tii’^sr f% ? 

«rr?r c?^1 'srtapt'® 'ecnW^r cfIt^ wc^ ^11 

'«^1 csn fii^ ^c?r <«itc^ I, 

01^ ^zvK <it€wi v i c=?cfe 

c^9T TO 'em fkz^ ^\zn I c¥^ 'em 

j ^tTO c% 'e?rt i vt 

cm^ m c^5r, c^ »r^ tftt'JT ^z^ m, ^Um c^z^ 'ec^itTO 

TOm^i ^z ^» TO ^tc*f?i m c«*fU'®? c!^%, 

TOI^TTO^ J 

<2fff^? ua^ '5itwi«i?j c»Tt^ 

^zw 'ecTOT^i ^f«ifr c^c^ ap3j*r! c»it^ c’fts ^tC55 I ^z^ f^=» 

«ltTO, 'ec^ltm*! '591 5t^>T TO ^tc»f?l mi 

TO^ll I 


(2W *« 

«t: ^ \ {*) TO»il f% ? 

(^) '5Jti:3i1?i «2l5it«t f% j 

TO enro, 5irr«i i 

01 \\ f¥f%ic?i?i mw .^r 

^rro, «Tftm i 

i I eif^ «rf^=1 TO WT4f^C^m ^ItST ^?C«5T C?!, ^tm si0 

m I c«rjtf^f^wr4^ ®it?j c^, <itc^, 

^<f51 m <2|t?( f?C5F I f®f^ 

^wf^*i=i c^i. '^c'li CTO 5t*t m\ 

ua^ TO*rrt»t^ CTO sz^ 'srr»ift»n ib-^o Jifcsi arjm'eni®! tm 

‘e»TOtii ^zt c*fmsT m, ^icnf m m m ^tc^Ttg 







«> 


*T5rrs( «ii5i*N ^f®s( <8^1 'e 

2[nitwi c^?rt^tsi etTO ^rRf«^ 

c^twt^rsr «ft^i ^it?i c^j ^c<a ^ ^*ii i 

«i)C?«l ^»11 ?g C^tgt'^tsi ^1 cg'l&i! I »rf%*«55 (Packets of 

energy) I c^^teg C^^^ “(f^ ^C®!! E = hv i h ?ftC¥g 

^tg y ijcB? «rrc9!ig i 

ggl gt^, c’tpifeii ^«i1 «Jtc®itg ^tcB5 I 

'5itc*tf%?F«i ^tf^ c% n^4 

E=mc®*, m 3?W1 'sg ^ c ^[511 'SitCTO 

c <r!^5fts! hv *ff%>r"<ig 'sg «itcf ^c®! ggl c?ii:^ 

JjV 

meg, gtg m--= “a- 

H** 

?p:®t ^geg^ ^t?tg inc= -- 

c 

^ gfw gstesTi g^g ^»tg gg tlf gtgl 

^t5i»i ^1 g^e^ — 'ifggtn glgsl cwtg i 

c 

i£{l^'^ fgfeg ^i^eg g^g 

JjV 

^<1? cm^ p= s-^- 

s, ^^^ gsm^lcg^g cg^rks^g <2f»tg cgtgrtcG^ i 2 hi-=l 

«iti®ftg ^31^1 1 

.*. mwtg 5H =~ 

<2rf^gs9icgg cgsflg ^gege^g ’tfgg^si ^g i 

22hv 21 

ggle®Tig st’t p * — * — 

mtwg cg®itg cg^itcsT «rglg *r^tg mti3fg ijcgj 'Bif[«rcge*tg 

«rg«l^l ^tc^, c»f c^fiai cggtcgi gtg, 

1 I 

mwtggt^ “-y “ ' 

^ I ^m\ grtfg eg g^it^ ^ c^wf cm^ fe*f 



c'fc’jr ’tfsw’f i c»ic^m c«tw otc^C'® 

m *, ^ ^wc^ g-^ci ^?ff^ I <11^511(^1 ^r^. 

c^«f cw c«f:«t c*r«iii OTti 

«itc^»T5*t «irc^ *(?ri ^t»Ti I vn^t« nc^r c^t'enl 5c«!i ct, 
«itc?Jt|t5t ?ittc?J? W1C5I =111 <ii^ c^t=r 'sitci^tCt c^t!? 

f«ff=i? cfra, cn c«r'«fc5j c^, 

«itC5 I c^5i ^\ 'e ^csf I 

«ltC?irCt C=r^tC»T?l f?C^ C^lTerl cwn, 

C»1t5f1 C?5tt5! «t1^1 CWZ^, fsj^^CSR 

c^:=i ^5iC5 I ifi^t?i ?rfw «iii:«Tft >^{5^ 9it*F ctf^, 

c5(c^c^ '5il3Tc^ sii 1 'si^’ar •ii^ 5(c«ir c«ftc^ 

^^i{\ ^^tTf, I '51 C^f, C»T 4=1=1 

4^ ^z% c^'^rtuJi mzw. =il 1 

^T5^®r c'^t^i =itiB5 c=r, c^c<2{ c^t=i ^iftf c^z^ 

g-^?ll«l =1t5ItC=11 'BfH si?[f^^i^=T ^Z^ =1C=1 ^Z^ I 

5j^i 5it^9ir, c=( ^f\^n fs^i '5rr^=ilt^iicif 

«ltR^tC^l?f CTO1 =IMJ ^?r®=l I 

§l>aif*r5sir?[ Cff 




Slt=ftai 

srr?t*i fe’fsic’fj 

^ ’«»i 

*i1^w ‘5ir?t*i 

'S f^38tr^3 4 # 

«rrc«ite=ii-»r'3i 1 ^ 

fecst«r=i affair 

>8 ^^^^<^ ^jNji ^r«5!i f^fsr ^c»i;r c^, 

•Sr «i«fj nt?n(t-if^^ 


4wtc^?r ^ I 

^TMtf '»iw ®t« 

tBfV^s’n-f^wtcsr c^«f%!r^t5 
^rcftn «r»fcf «t9c«3 ^<sfl c? 
c«5ffi?!i «rf^c>Ttt^H cflW ^mrsr 

^cji«r ^:ri 
c^, ^ csarfiFf^ <roitm 
cstcn ^ w>* 

*r^ fn%? or«fl w fum 
f^wt^ ®^9 4^ir^anr f^nft*r 



^ijn ^W{ I >T^t*tf^ «rfw(tf^'3i 

«rti*r wr<f]t*pf c^, 

ftwtPJfl Nt«ft<[ ^r?ii «rsr*j '6 

tfri'ST^ «lt^’4 ^51 ^fs'® I ®tt*f9 49^ ‘wt^ '« 

<5? ai®t9 ®^9 t^^t^l’ nf®9'f9 4f t-r ^99t9 9J9f1 ^ItfC’T I 




9t® f®C»!^9 ft9^W9 C9«r»5 

®^9 99?tiiw Filtnttfjtf ^'fC^tC’f 

99JT mTm ««9^91 



9?nrt*<’f 6i|t*ft«ijt!t 


c«r*it9 'e»f¥?it9 >s>^^ ntm 
wrt^ i ^9 4Kft¥ 

t*W ¥fn¥W9( 9Ff^lft^ ^ TO9f 


C‘«IC9f f®f^ 9>ft951 Itcsr 'sr^t’T^’ff 
f®^ «ii9^ i>'»8 »rtc®t f^’^Rwtqf 

9nt99 “itr^ 49. 4Jr-PT. f®4^ «rf® 
^199 I 49 «RJ9r^® •fC9 ft’^- 

f9®t»lC99 99t99 "111319 ^91 

®^9 9ltl9W9t9 5|:9tnt9ta9 
f®f9 9119991 9199 I «IIJ9ti:9t9 9t9J^ 

9tt999 f^tl9 ^t9 9r9»>rt*ft9*l 4f^«t9 

*tf9P9 ^1991 9t9 I C9t91C9® 

«lJt%®9 ®f^^-9t3Tt9f99 9^ 

9rH9 nC9991 9599 1 ?n:999t9 95*1 

C9t8159® 99t99-f9Wt9^tir9 t.Wt’StC’T ^t9 
9t9 f9f9^ ^ I 9f9I9t^t ft9ff99t9Il9 49^ 
9^ f9flt9 9St9^ 9^ ^59991 4^959 
>98« aft?! *ffv 95999954 9t9F 9599 \ 
'5t9n9 f494599 95»I5BF 94t99 

"It5^9 «r9Jtn599 459 C9t49t9 95991 

499^9t5»! f®f9 4^ 95459f9 fe4t9J549I 
459 99 \ 

3rtt4 999t9»f 9f»l9l^ 

5959 % 44-f^. fMt •rr^ 9599 49^ 

VS«»* 4t54 9t49t4 t9iWBfe^ 9W 4159914-49 
C9F541 491 ^J»«9 4t54 4t99f 


ttt«r«t 
»lt« ^tw S^T^sf ^wtn" 


c^t’Tt^l?, Ifaitsr c^jfl^fB «i¥ >Tcw artn^, 
c’Tt’TtIfB ^ »ftr5»T, 
»Ttnm '«attni- 

’q'? «iv »Tta’»r 

tfWiT HI .hatfHHr ’fTHH'fta 'fl^arH 
CHt^tJ «tjtf^ «i^H C91H I 

fnf^a fkm »r'®tf<f^ 

?fc?c^ I Ht5f^ r®fH f^C^lH 

*1^*1, ^Htfil^, J c^ 

'flC’TClH, f^fH ^t?I 
^ I ^tc^ «ia?t«-fap H9!C?l 
I 

f«fH ^t5 •f'st 

*nt£g?l H!i?I 1 ®^a '®I^H1 

5t|t*ttJ(tJ9 'flafHtsr can^ 

uqa^ «i»if*r^ « ttaf-itit 

CflCH C»fCIH I 

«itHai f t?i «iM 3 f 5 a-ft^ ^fa i 

if« ^aatir aif^t*fca 

( ^-'a* fn:) «rtfjt« 

'9 ®ta c^trnarfHta 

*>1 HMa aatn ^t?ta a-l^na^l 

caR®a ^thh ^can i 

<5itaWf»i CHRta aitHW dftw 
ntc»i cati’Ws^twa cw^i 

ffi i^vs «rraf%ati §^4 alai 

afaHtw wt*!! awif HjwiH afWH i 


»ra »rtr:9i 

c4l%c®'<^ ?Fr»5ar 

fe'alf an I f®fH caat^ ita mK afa 
nal’Ptc^t ait® ^faatcfH i fsfn 'cftatf 
«r^a5£ara itai «iia^ hiwh cafl. 



®#a catt’tari^Hta 


®^a ®N wtHsarcHta 4^5 

4aTT® f^tH^caa Wt^ fwr»iH i 
JTt»i fsfn atf^CH ^tNta 

c4ttH'Ha «ita- 9. atawina 
»!iaaii ^faai f®. f¥«i. f®dft »it® 

a^mi 

<Stata ®^a?taH «rta« aa 
c^WtH^a 4atH at^rtafnaf f^ntcai >»«» 
a^c® art«^ *r^ai *fTa 
atfafii faaf 

wc^w s|f\jatH 4tfaata ^ai fe5a®a 
»rcaaTra '■rta^wta ^wia w 





W[«r 




’ffinn ^tail l artl<i5f*t 

n'sjt’T^ ^fkj\ >Ttt»\ f«f^ Ft^l 

•rcf i»a& jft:*? ^ «r«fH «t«frtn¥ 

»rrc«T fsfk f^^- 
^jr-4? nrir« i 

«r«fit*f^t?r ns »8n ntc^i 
cnntsi «rsns >5r?«i ^fssi ^fnsft^ts 

*lf¥C9 S^rtSSf fS'StC’tS «fSt=T 
Rntcs cstn^t^r srrs i 

^ nc*r fe^sf I 

®ts C5\^s^ ?f9i« sntsisa si? 
ncss*ii Otstctn, fsrns s'fssi 

nt^ ntss«rti f®f^ ftcsis 

'qvsr%l ^5^1, sfsraf^ST 'e c®sar ^«a1 

SI? hast^Sf, JfW%® « f^^l nf®fetcss 
^zw f®fs %9isi >&t. jftcn 
®ts'3?ls fswts ^\j<3rtns -sntsn ntsts 

^ssb-as ntcn r®fs c^fii^Jt®^ 

cntnt^ISs nfss nss^ s^nts 

nWc5<S C^FtStST^'S %nst CS 

ns^n 4f®fetcss f®far n'si 


¥CTr^l5 ® 

fe*r*rft[f®» cn^t*i ^ ®fsi8; () 
nt^ nfsf®, «fs '^it« 

fsnt^; (’f) cw®\taf nfsf®, 
"ais vflfar^tnstsjtn fsnt^» 
( s ) sfc^ar ^'Qtt cst'g ( n: s«f nss^ts) j 
(s) ^iiN fsnt^ 

5?fsi5, st«rni (s^r fs^tcns *^ 1 :^) i (5 ) 
nfsf®. ur^l fsn^ns 'fis^ 

snls ^aits nfsss I 

ur^i stsf^ n'st’if®. 

Brtsfi 

f^ni ^{f^a 

n^tnf® f^C9!s I st«r»\i fastens na 

e-test^ 

«i«atnni ^srsi sjf^n® ^scs cs 
®^a n^«rcs wT^atcin, fsfat 
fta®i, tos*i '« 

«rst^s sis?tra alatc^si itic^a 
niw '5t?ta n'n# fin 1 

^sraa cna n^ ai ittia 
nfi® ^t^ta catntcatn fini nasjfnl 
acitcnt®i^a ^aa fawta-ntaria 

caina a(T(a%a i^n 1 


aftafaasta <ifaa? 


Jfr^ar^ 


faasfa faaasF a'^^i, 'nfcnteai, 

•nff® nfiatnata w.w 

a^ati anaa atfai ntata*i «ffara-rta 
faatfa^ if^ia^t nfa^a nf^caa fara 
ca ntaia^ n^a lean, ®ta 
astfilcaa «taa ^famca f^caf^ aj^na 
n^nai^sfca n^caa atat^® iracia 1 
> I intfiaa as 
a I „ la 

«I „ ^ina ata 
8 1 ..aatc'stawta 


8 I n aias 



*» I ^ca^taja fa® 

► I >» a^iatataa a’ff 
a I „ a«ra ata 
>• I „ caat*^a a^aHtajta 
i> I » saita’i iftn'9« 

I „ ca^«rata cnan^ti 
>» I „ Filtntajta 
« I „ asc-rna nt^ 

5« I » atafjtntajta 
„a^a^c5^ 

ab^i „ ntHit ,«iit^tai 








^ I 9lTr 

i.fc'/d# CiJt® 


«»J *li?51 fk^Pi 

i«/f^, ?it3ri ?Jc5T5f ll^ ( c^imi) 


¥C*!Bf C9^, 

«I ¥9!Jt*r^*itw t*rt<atf 
c»r^t»i nt# (^^) 

8 1 Silc«fwarJiN f^!5 

>'»*/'<, ?it5fi ^war Itfe 


*> I f*fai 

^8, 

v I ^*T5|a 5^55? if 

«, cat® 


ftp’ll 

c^c=(t9i%^9i fJi^firstJi 
aVs 


s. I w cw 

cijfe'e r^Ffarir 
'SfTt'S 1 fkmp^ 

s%, «rt5t^ «ni^5ar c?t® 


^oriww am # ytfiw m 





^Ttwitfl ’Ti c«N cw «it«f'e f<‘>n ntar^l ^1 '^’^sf-5?[t'an 'Biaftsfi 

f5iwtrsii 5:»(5 'nw 5Ttc«i91 'fl’f tffli cTt?f ’iffsifm i 

?it*rT«fii¥ VTt^ratapt^ f^cn? 

f5f#^nT« »itiiF*ic*f« «rnaTf5f« ■(>) « 

c^tcn* f^inw f^r®ic?c«iu ^>r*i 

ni’JiTf’fttif 5i^m. I m <ii^^ «utf>jc®fl 

w« ‘>rtc® «t»f •ffasitn’r® ; (*) ^ c®tc>i« f*?®- 

^Molecular disease) f : »rT^c5Tsfmii ^fsapaj; (s) 

¥3Ww« %*i ^T«*i® C3ffwtcnn*i?f 

fifii cmt^ c^»it^i, c»i^ f*n^f8 captcstcnw c^i-cvi 

m I fs® »l^j) I 

ftii c»r wtHfli c^ ¥Ji»!t«> mtt’9 ’Htv ¥ir» »fW^r vuc*?'® 'ir^tf^f 







«)?f5 5*!sit!r c^tsf 

M’fis ¥jtvft9-c*TtPf c?<rp» 

*ft«?i ^tir f^, fen? fsi^? ?rc? ^Tt^tc?? 
fe^nf^? nnc?[ c^T^f <ii^fei 
nitnji cw«?i cnr® ntc? i 
f<C5TCt ^Tt^t?t-c^t?®f»!? f?^tafca[? 

■iRBi c?ni nt? I nft®tr??p 

«rtf?nt?5»ni5 fs)i5i f??'tni «?i 

cnmi ^r?i ^'cn ?tr? n^nf^, 

f^nf^^ca cnni c*r? 


W«i? hfsaw ciswftw 

^r^scn? «r«Tn; («) nt*itf«f¥ 

fntBts?n «r53 ^<sr- 

^cn nnt€-??\?c5T «?i yfaw^- 

5»t?i nfltn? fer8»Ti i 

n«if% cnc¥ cn, cn ?«pr? ntltf?^ 
ni sit5?fn? VTtvjt? »?t ^?c'® 

ntc?; (8) fe«>ntn¥ 

c^i^fn’F n?lT«f? sr'st?—«, s-c^catnilfisr 
T^f f<F^ nfnnT^&? 



ffear 

sitsc?? ?ftfnr3ff?t9 01 vS c^Ftin caFtcntcnt*i 
n^?if? ^f«ff<?r c*r?i nfcsf f 


«r»t-f ?? ?rt?^ I ?tc<(:fe? «t^t? 

?*!C^ Cni^, • * Change in the character 
of the cells rendering them in one way 
or other insuceptible to the normal 
control • •• fipl onr^t fi— 

01^13 c?'!? Wif?^ 
V( r<raf^ft ^imrs-c^fft? f 
c?tf!T tn^fejitii ^FTflcn stf, fecsrnnfnr 
wtsii mm (») f^ftai 

«r?n®i; (?) f?fw 


^c? »Tmr? ^r&-^ ^?ii cnc^i n? 
n?ti?f? aTnT?f*!f n^ni^sr =»it»its 

«iwT c¥Ti( "SC? cnWfcnw 


i I nfa?T^? (Mutation) ?Fcn 
ntc* I '■rffe ftwrca? ^s!n?>fcn 

«rf?l cnrjj a, acaa ar?»f ^i, a^favi, 
fec«?F«t'a nfir^Jfwsrsi^ (Mutagenic) 
ntc? (f) I 



j <2r%wti:»Rr 


intf, ^1 fiinr itc5ini«fi 5»icf; (*) 

« «igt?r <f«ic*fa vTtvTtcaa 
cvcjj sf«t£?« ^t^«T»r£^ 

c«r’»fi c’TTf I tn^ ^itsTc^ra at^rraRr^F 

>rc^ ^rc^fW 

j|"pf# 5ff\rwi ?£tf I 

]^f^r« Ri:*rflC^?i jf^r- 

»rcfe c^t^rfcnt^f 

SCflC^ ^£9| SI£sr ^9 I 

^jt^fSf 4f9«| 

3T»|’3I) Sfj?»,^9 ?£9C¥, ssm 

3j?f) «i(fa^ ♦(ffl^j-jj« 

'stc^ c^r¥) cnc? c^, 

c^lT^? 

<il<Fj8 ^TfC?f9[ ®*f5| 

firmC-F f-i»93|1 ^S£^ I ifl 

)FW <fac«fw ^jmrca? j|C9r «f^t"f- 

tsjfFfl fusj 'srfijfl'i cvftjjc^ cnatsf i 

«?^5?£ir5 «f9ft£"ra ^c»T 'or*it«(f?[l 

c*i^ •f'fHfS c^sr 'air<3[, 5ft*i 

f®-ilJl-il I ijj^ f«-Jlsf-iI. <8^^ f«;ij 

*FFTs^tff ^flc^tc*rfc’j« ^*fa 
C«rTl§iT 3T^caJl«l^ 5FC5 «!(T£<P I CifffScsif 
FfCa^ ^t^*| (flifSftt*!* 

^ I '®5^‘)tiif CatlS^ >ilt!f^ 

^t*»t cncF c^, {>) cmiSil >i^ia9Cfa ra, 
'«*i*i f« (<) 'stfl asi^(^iil£4« ca«c«i5« 
^•fTCiiSa t<af^ =aca hitc^ i isrjT4«('« 

>1^5 ( ».%• j ;5tt »!£? ?P£?|ST I * • Mali¬ 
gnancy is adequetly described as a 
breakdown of one or several growth 
controlling systems, and the genetic 
origin of this breakdown can hardly 
be doubted, • « e. 


^^£ST«’«f9t? 'arBJT, c>T?jf« csrrfSjjti^"^ i 

*f£5i ?f, ^Tf^itria ?Fte*i 
■flcscf f®.4a-< ssr^fl stcer^ I vTa*r, 

(>) ^£a c?^i cncj? c^. ’fjws 

f^^la «Ffl9t3 ?JtC^ «Q9t (^) 

?sc®j 41^ sF^n^ cmfg^ «*^£:ir f^c-ff 
fFg c?^1 C^5 

'F;|9TI«?! I 

^r*f« '®«in®stt^ 'ae^lS s 
^rt^ra-c’Ftn? 'BiTTRis-srciF 

c^fsT srcotf cstc^f 

•ffil*lt£*fsl fJi^F C<<r£?F C^Ftn? ^»! 5 »Tf 

fsiS%^ «rifPic®3 f<’if^ Fen <ftc^ ( 
et ai) I cnfRi «rc5f ?cajr cn, ^jtvit«- 
c’FtC’is fs-nsj-^a. -af^ ?ti=T ^ c^rm 

f®-45T-4|. '8i<il9 5t^;;f f-Fg§l 'Bft«'.f?1 | 

'fltFJT c^ sFfmrsr, «tfl <sif®ciiTW?j wc?r 
'StFC®! fF F?[) C^C15 ’Ttcil ? 

Fimr® «rrsc?it£»f?i c^ 

^t^aiiSl «15!*19«I F9C«1 

•fiFii c^c® ’it«—c^) Fimra c?ifn 

^r?c9 *r?9ta «rf£^ ^tew® <^) JTeHfs 
FC9 C?8fl (^) C*fCF9 S(W 

«!f4^»i ’ifac^-n ®Bi?i SFC9 '®Tc*r9 «i£F£en 
•F£9 c?«ii; (^) Fjfv[fu-cfrc« ««^r®tr^F 
jg:® FC® c>r«9l ; (o; FJtFTfir- 

CFtns f<)F« f®->as!-vii-5 $*r« «f®f^ fsvtw 
Fcn ^tCF Fa^itfl alt f?1; 

S»1 l!£»l (8) f®-4|i^-4|-j85 

(Replication) (f) 
«r®)sp®tr^ FI (F) nwtF'^UF ^it^l 
CF«111 



«til « Nwtn t ^ H 


c«r®Js»rnt5r» c«rf^fc9ttsife, 

^catlS5trn»J 

®si wi 

Tpfasi fentcj JT^csirjf® ?tnt?r=r® nfK- 
'or»i »[«ir® fVj 

®n^rs=ftn® n*rK =^rr*rtt?[ 
frcwtf I *f«rtc«ff ^15 

«f fC9ii-*(>) nuwft® '»fSft¥ 

7it»rt5f^«f 'e^C’f? ’ff^^FTT ir«vr>^t® 

'«^c«f cif^i ^15 5fi, (^) 

^j^«i;tcs5 ’fw f^c-f’^ 

c^tJT fl®sr 


(Drug-resistance symptoms) Of'O CWH 
’^l I 

«rt5*ls? U% C^lC^fflU CTfsVtl 
^rNtc?! “ilT^ ’ftf’ftivt'a 

®Tt«Trt=fH® '«*rt«t‘f5 ®<«fi ?»rt fncii 

§ntw 's^tf^vntfsr 

^nr^rtcnf® 

c^TC?^ VI, ^t<itcTir 

c?t"f ^fi«r-wt® f^f«ir *f«rtc«J?i 
mt««i f:??? «rtt?ii (.^-f> nt^JT’rt 
«f«T®jr «iTcii I «Ttwf9i't57 
^IT«!t« 3?^C9 i.e** tn^ 

*f*rt<f f^cff »fc«i^‘ri ®ni ••IS 

»twj ¥n»rrfl*iTi^ 

•m c»r^ti cntf i 



^f«£*r3 sits( 

^Tt^tcas ^t5i 



Epifogus virginiana 


’itfIs fSc^TC*! ^ 


Viola tricolar 

Jiw 

c?<n i 

«rc^!*r i 


Oancus carota 


ajf nt^T 1 


Allium cepa 


7l*T tw W I 

i’?=r 

Allium sativum 


?>rntJf 1 


Papaver somniferum 

WHU'«3Tt<ft7J*( 

^tcfhst^® « 


Lobelia ii flata. 

1C® 

^Tf®CT? 1 

IfilSn j 

d»r^jt£Si 

Lyci perslcon 

f^®fcsr 

>•% <^jt»ic®t^c® 


esculentum 


«% '®tC«t^=l-il ®tc«w 


051 (Ranuculus bulbosus), *ft^5»t^, 

®«®f8 ^TJlW sitH (*IWJ (Taraxacum officinale), C^WCSmi 
nP(\W fC’i'e f%f (Atropa belladona) HWT« 

'm c?<n c^rti) i ‘«fTfi '•itcai w or^n mi i 



cwti^, >;»%► 3 wwt* tfifTOrtw* ^f%c*nr «•» 

WMfl ^«fer «rtf «piitf c«rt^ f=r (*fisrt?f et al, >»«*. ; 

’^<11 fwi—ml >r^ *iti ’et al ) I g»tt»ra 

ftcnsf c¥t!i nfap^tfl «fc?l«F5f ?? i VLB nT«^i 

«ftf wit cncf I f^Sc^r*< 5 Ti 

'"^tCnt’TtlKJlPr •ffllttll (Vinca fsaj 3 fllT ) ^J?(?it?I et al ci"f 

rosea L.) ^TTlfS lUeil CTC"tS «lfllf1^"f vn C^ftiC^ar | '*sitC»<ffl<P’ff f»lf 3 l 

^WTi:5»t cBtt^ *rt^ I «?t ’tti c««fcif c^'t"»tr5?ti P-1534 

fsfil-ilSl'Q c^*?! few? (Alkaloids) festiljSsT fssifiJS-llCf? 

fnrfi *ic<fT Btsfe; (>) c?«ri t wt^] c’Tct? a, *it«l 
f%5Hftf^fec?Ft?rtl^sf (Vinca- fewrasfq fe*f?ft«- 

Icucoblastine / Vinblastine / VLB,— '©fei? C6ll I 

C46H6«N40*), (^) (Vincris- ncwfi c^t?ri cnc^ a, 


I I I ^ 

CH ; H 
0 COOCH3 

f^s^fajffeH ni^T I 

tine—C4flHB4N40,(}), (' 5 )f®Hftfec?tfn^ Ww 

(Vinlcurosine) (s) fijfer^F® Ifll ffC? 

(Vinrosidine) 5 WW?-fiJCltn® 'OC*f flC-l?- I 

®TwW’c*<*iw til «qtitifefe*wTcii iTt^flrsf^r 9 ftt *fi:®Wt 9 iti 

tWJ «rrit? f^srstlto? c®tl- (Podophyllum emodi Wall» P. hexand- 

rium Royle) ^ifirr?® f»lf<F*t CW 

W felWlflT (®W et al. ^tart«1 {».••“ Clt® ^8,— « 

Vd®—*•) i et al» i W*1 («»,••• 

fet® et al, >;>%• j ^tfesr^ et al, ) I CW Itl I ntl 

ttltfeifttni cifelww 1w*»itSsT 

fW ttw, %1 ttctl *irwtl- IP® IM Ittl 




1* 






()i rr*itflfav ntitr^i ^ciri i ^ffstS »ttcn eve® «rc^i*n- 

cs’iw m ntw w «r?i1 nc^c^—(>) 

>&*8) iij4^ «fnr<r<f mn® ^jT^wf®m, (^) 

5T9ti5 ®rfsn cnc^^ n:®T^FTir«ic^3 c^rft^Tfnciftfsifli, («) ^fiwstaT^, 

c^fwa (m] '«Jtcai («) *rr<!C’ft5»m fa^FTiw »ir«Tf^ai 

'Bia^t-f aesr^ I 'Q^jtf^iCTf^ai i 


f^lc€f>irr*r nfaarraa ntn ^P'r'fat’i 
(Juniperus virgiiiiana L) f$»lT?ia 

(>%,«•• !SWT5Ta) 

cwai afa i 'aI cac^p fa^rR^ 

nc®(^Ff|c»^t&rflc^a (fbgf jgl^j) 

OB 

I 

I 0 

y 

6 


/U\ 

cHi i'")r 



CHp —OCH 3 
OCH 3 

's^'^ feai 

ncsta't^itfit^Rsi «(la I 

w ‘f^caa >[tac«Ptsri-ib-.-c^ 
sjtsfcaa c^cai (Human 

carcinoma of tiie nasopharynx carried 
in cell culture) f%| RcaCl? m*?! 
I 

wh fant^ 

stosjS fftewa a-it^rrasTHf wmfa 
faaa Rea na^^i BtRcari 1 ntw 
a»‘j5 ’Ttciifl R^t*r «fnsff»i «Ta 

na^’pi wcf 


fpij 

(^) «!Ttn*ftaRfffit>r mNtea^ 1 

ia| »Ta fefi? it^'e ^at» 

Racajfifl ^fisif cw^Pimta- 

(Antibiotics) ^®faa ’FtSF 
^R?la c»r"i«Rt®, Rt'ia's: 

'BiTt*ifaafi liia^ atRart 
'flf’TCT FCaiCWI Actinomycin D., R^al 

Azaseri.ne «rRisfta¥ UltJ? 5?I5t?ti 

m c^c3ff «?jfn*iraRr«ir>r 

^aifS Rcn^ 

«t«ftf® ( mK V t ) 

cw ‘ar^a^si’ 

^ai i^aci I ^*§taa RSe^RatsfR^ 
Wii, ’^flcafHtac^t*!! 
lciTf*!«n ntacfwc^ Itsr w Rtf 

(cft^ <»•• RfwTf) w nrtii 





cntf 1 »<it*rtc¥ntc’ri 

f«rc«fl virntfl, '« nitcstlS® 

«ifff» w^?t*T vw «t»r- 

wtfl ^it^ircs? 3 pi 

ftfl fx^ cifti 

cnn I 


fen?r «rwt<t cnm c’li^ c’^. 
fstJTff fern 

sTt^Jl f«ra i 

^jfvita 4jr®wtc«(« ’rz;^^Tfif §r«? 



83 <^ f 5 III 

(<f^ i^jT’rnrtfar^it’T cf® i 


*(i®i c^c® >i«}ri c»trT^ 

a, ®rrrr^wntlc*fn 
<at»l8f tiHF§ r^c"nr «rsftf® c<ttf 
*wt^lPr*»* 

CTO »t*j ¥«t fnini 


^wci 5 i 

feficws fsi^tn •ral’fi ’PCS cmai^ 
vitpimr-i’f cf^ri cm®, ^ 

»«vcsri ’“iwtc’r’s wT*t 
; (>) r^rmt nft< 







cvt?^ cvfi^ n?ti<a %*ra 

(^) Oql JfJT 

faf^al ^^ nasitia ^ca f¥«TC^ »1 *n«i|8® 

faf^jrc^w ^sgs^sft^ ^rnr-hf 
«tq nt«ai ’fitc^ I «it^t?i 'BiriT’if c’^rai 
vflt »ia c®?^ asi^ta »rc«f »rcw 

^Bp^tca 5tf»i« 

fHaji few ^t*r 'Sicat»r ^:a 

faf^ai ^?§ 5 i af«r to at’ftafsjaF ftr^F^ta 
nf® ^arf^® ®t« 

afw c*r«iUi*¥i c»inta-?f 9 r to® *f^afl- 
fiial^a esicii fsifefy^ 'aatfJT® 

'iia^ c«ftl8=T ’fiJT-a^^ ® ^ta 

casfcaa «}a^ fafsta *fffl*rf®a 


*!"*t^ *iKH ^ICaaTfa mw ’IX'f ¥Jt®ltl* 
siH® feriT-fa1t*r®fiia fagifiwr <«a^ 
matwa Jfaa ® ataii f*iatam 

?t«r Fttocac® \ 

fira® aesta »rttJtar atwa aff 5 ?®t ®1 
faaffawr*ia fasifa a^r^^csfa m^t^tcaiTafeir 
fa^Ttna «fata ®t; ^va^ata a<|| *«a^ ®t: 
ai c»iaar a»at? wtatisaa i ft^aaia 
®Ttaifa fa^T# cafefcaa ®f: ®rcaif<- 
f ata c?-a 3 tc«f «ii^ faaca f<Ff 'aftcaiTsata 
m 9 c»iaaf ^®ar i 

>31^ oiai sa^ (v 'aa^ a) 

<2fatai afvtraa mw caaata 
faatoaa fawta ancatara at^ci^ttafraiBw 
fa^Ttna ®f; ^®i <i)a^ ^fbata taSfeSS 
aja vfiwcafacafem caffefataa ®f;^«fata 
atac^ cmw aif«fa¥ a^ata artatcara i 


©artsrriw f^art»i 


»ia8i-rto fe< 5 >a‘—^afai ajt«r«tta 
»fat«^ Bftai I aitaai «FiJ^a 

atfsa, «fr®a afaa^a akf, aaK 
aia? ^aai atw—'sataa faara ataf 

s^ara CP'S ar®* i laaa ato «aaat® 

fe«.a *?<! ®tar® caa atc*f ca, 

f%«tta ifl® « 5 'a af®! 'aniqs'i 
nrfiie i ?da afsra afaata a®, f% a?ca 
aii^a acaj «4i® af®* ajfS aE®a*~'«aa 
a^cat^a faa^ caa «|i, | 

ailtaF®ta fawta*tai »iiaa «iaa aytart® 

caa ®:a ca*cai^a i facaa aca aaK-fawfcaa 
ai^tar aatlt® ^faaca catfeif® 
alaait® c?«ni cac® atia < 


®ta fafvaraa apta caaa af^ atfara 
cr^m, ^afc®afa ca to atca? ^Tfaca- 
at®ai ®ta i ^®ata f®f «i®^i tcfa 'a®Jira 
a^«. <*1 favtc® a^taai ®ratarta^ 
atfa ai<f«, fa^awa aca ca al^ ^rfaca 
caaif, «r®j®cat cat ayt f® ifcap i 

'uTa ®i afff ai ^c®i, ®ca ®ta faf^aa 
vac® ®ac® jifa aca ca® araiaca 
a® aca a®c®i i, ^c^a aj®y®ta atl a{y 
ai ca^a, aa®ta aafarca ®taata ®tca 
«itaai ®fcat6j -srawa mzw 
faaa <ii®{ c®ca caa i 

«raca ®talcai att^tfafefjFfta flwt®aa 
aaii t?n aai ifs®! an^ ®atf. ajtiir 







ffl^Tt^sr CTtfet?j5 

c«ft^sT ^ '«it>i¥i ^*0 ^t«i c^farin:^ 

c^twm 3|ffli--^ii^t^ 
C’Jt^'Mr i «rRa >fc^ c^ >r^ 

c^ftrsi ?|[*ft^ffl^ T^m, CJi^ »f5t f«irit?‘^5r- 

1^^lt?n:=ra cat?tc^ ntft l »[t<ftsr«t^s: 

^ ^t®\Vl Cffarc^ni Fusion ^ 

«rf5F?tfl ftfli ««rtr<ltrflfefaF9t9 finfit^^-t!? 

^zTf «rtt^ I 's^, 

f^f^ift^f ^ c^farcsfij m '»ic*(’Pl 
I «fS c^f^ 
^ZTi c^fafsr »?f8 

srrsf ^si : 

,H» + iH»-^aHe« + Q. 

c?^i c’f, ^i5 

CSTfl ^W?I »I*lll is ^fcn’f’l 

c^>n^ I 9C'® ><^^1 

>ar»r c^farsr 

^fS 

fC91 ^I5 nii"»ra *f«"n9c^ 

I 45'0 ’f^c^ix»r 

yfi^ ^ 

'•f'Rl ’irtf, ^fS c^ffar^r 

fX'i c=¥fwt5f I 'iiist 

’T^nt«rsT ^1 Fusion «tfap?l ^VS c’T 

^tcn?( n^u p, >**’0c-'fl« 

▼tlt¥tf| I nt»lt?l*r®tC^ 'll^ ^t*f ^5) <2frt 
^w^Tt*rr?n «it«r^t»\ njtw 

c^-f n%- 
®t*f >?il ¥51 mn i «tn<tf5i^- 
t3F5t5 cn^tcHt w, CWW ¥® 

®tn •ft^ii ¥fai 5tc^ 


fenf 5 ¥trr 5 ®t*f*it®i «rt 5 «»***v«ii 5 ^®i 
Stefan-ut5 5pl «tOrt»r ¥t5 f5Wt=?^ 

«<5 ®N5taiM» X^.*OVi |5 

¥t¥t¥tfiE s[w 5 c»i ¥t 55 r I ®tc*r 

«(U^tri|^f^t5 f55Jf¥"1*T ^^'al ^¥t®ff5¥ 
5 jtnt 5 5?5 I 5 ?« 5 n ¥C ^5 '«r®I¥C 5 ^TtC^- 
f55Jt¥1st i?C¥, ¥55t5 

5C-<S C*r*tt® •ftfsf I 

»{tC91 Atkinson <55^ 

Houtermans s?1x>J ^-¥*1 f5«t^ ’S[C^ 

«ttC<(fr=T^f3F5t5 f55Jt¥"r51 «W5t 
'»f55)’r 5C¥ 5® «r^t*r 

¥C5f^C9I!r, f¥¥ ¥C^5 *fW >1®! »I®jt 

C5 <fTl^fr51^f¥5t5 f55jt¥-i5I Wi ‘flSi 
s»«» ¥t*itrfr5 ¥¥1511 ft»ii 

»ftt¥ Bethe ^iJT^ Weizsacker sitC*l 
’5-¥Jr ¥c^?r «r®i¥C5 Tfc^^- 

r5l^5t5 f55Jt¥»tC5T5 5Ttnt5lJl ®m®tC5 
Cffsf I ¥Hsr-31tlcStC8fiT 5ra(F5 (Car¬ 
bon-Nitrogen Cycle) 3Tt^tC5T f?fn5t*l « 
aft^C5tt8FC=15 ®t«1-W^t^ ^tl?5 5Tt¥Jt5 
^f1 I ^tr«f5 5TttTl ¥?(5t5*l 
'ai®T¥C5 f?f^5tW ¥nt¥f5® 

I ¥nt¥C55 f Nsr 9 

¥!?n^C¥5 (Catalyst) ¥t5 ¥t¥ ¥15 5ti:¥ f 
¥t^5-5t^t5tC¥5 ^WZ9 Pnf»lf5® ¥®¥«f«! 
f5faF5t5 5t5l ®t*1¥tC5 C5t¥tC5l C5C® 
*ttt5 :— 


oC^* + ,N*‘3 + hp . (» 

,N*‘**^ «C»»+enT-99 min)(%) 

,C‘»+iHi-^TN“ + bv . («) 

,N‘< + iH‘->80*i‘4-hv'. (») 

sO*'*-^ rN^*4c*(T=21 mm)(t) 
»N^» + lH*-4«C’» + 8He* ..» .,. (*) 





It 






^i1 I »5’»'T ¥tr9i c?<ri 

C^, Tftl 

C’^Ct C^ 5i5 

•niflg ntti 

^tf c^, c'^fc^ ^ci n(=i?rt5 
fvcs ^f»rc!e—^f^'« 

in’ff!? I ^ac9! '«Tt?i'8 

or<n c^, *t^ftapr?i 8{5 c«fTfec*rfl ^t?i 

f5if%t 'Q 5^t^c^fcar=r 

?p?f1 I ^ 5?^ f^%3t? 

f*rC8l (Un¬ 
stable) N*^® nt«ii f’l'g 

-f%l N*^* '•if’^-i fpf 

s{w^ *fr»$*r ^Jf’f ^C5 C** 
( ^t^sf 13 ).V«| ?? I [ 

e*t Ic*i^t5c5fii ; ^C5J m 

«rsrt'?r^ i 'sw <f4 

tc»^^§cJr? ’c® I ¥>^t?r 

*itS I '« 

ftc»\ ^ f«lf#5t1t C‘ *-C^ 

c«it^csr^r st'ai 'siT’^T^ ^^r^rta T£»i 
N'* csiV^i wi N'*-c=f 

c«rifec55ij ^t«i «rt«it^ ?£®fi 
^^^ f«jf#stf ^c»i 

0*“ Wl 0*^®-49 

t5 wofS ^snitir 

N»» c^r® ^tfl «* 

Ni®-c«P 5ij< c«tfec5?il ^T?!'«Jt«iT^ 
TOt? ^£»I C‘® »He* ^t'etl 

^t^JT-stt^i^fcsfST sapt^r ort^® 
caw <^ •ttrwi «rf« »ftn ♦nni 
C9rt?i c*(z^ si5=T sap ipi; 

isvt^c^ wf <«> «r%ii 


Bethe 4^^ Weizsacker-^tlf *1^8, 

'arsjir? saR^ 8*!c? ait8i-’r?ti 

S8* ’Tt^' jRa »itc»r «rt8 < fkfm^ 

...I 

^rt*T-3ltlc5tCtf!T VW c<rcv n?5W «t?N 
«It*(ai cmfeJT *T^ntVf (Synthesis) 

2if^titi •rtfa i 

'Sfc^T^ citt^wa «a ^'-'b-sv# m. u. 

trs [ b m. u.- X b*"*» gm-«rta ], ’8ta 

8® c«rt®wa «a ^ra sxy*>\r^^ m. u. 
-8 *«^«5 ra. II. I f?f»iat5r c^farcsra 
=a8***'3bs* m. u. i [ ara^tfaar c’pcai tcs\f- 
tcaa «acaf ff^rtcaa aw aai fj ai; a^tai 
>45 'sa a^a] a[<f<. c«rf^a«!^ caca^ 
aHe* ntata na fag afaaK 'sa sta 
«ftfj wi <a> sfafirm «caa nfaaM 

• '•^Vfl*«» ra. u. car55 b m. u“:>«b Mev- 

af3«, “^isan a(ra^« ^a cac¥ ’aatatca^ 

•••air«94»x»«^ = Mev. afe at«al ata i 

E 'Sf’TWapia ’BTt^alt^Caa mass-energy 
relation aca faca f?ata a^ai fcac? '«a^ 
"t^<F -ertc^ «faft*r ai asca Mcv. -aatcaf 
-sTfH ¥al awfl 1 Mev-i>‘«»x >*“'^ 
«rt^ ] 

faata*(taa ♦fa^ai-faa^a'ta c-ia ca^ i 
’jfaatc^ ara 'tfai "i^r^a ajfiiriatl 
^t^£5tcara, fff»!ata ^^Ttf^ra nfaata^ 
f^ata ’fra cvrariai #trfa f^ata ^wi- 
ata> ca nfaata ftfaata « ^tltstcafa 
^^a arar «rrni ar»i aat i^rsf, 
fatac’arf a«ri cal'® ntra ca, "^tfa a?t«nfa^a 
a^tnatai Kiaa car¥ «»ta« aiia 

nf« a^^ «ra*ita a«^ at^ai 
<4fei af«^ a^T fi, ’sca jaacwt a^taat 
tc^a 4f®i ^atfa^r af»r fi[»rta fra 






’jff *?®5 

^ m ^?n 

« 8 ftfsiw [ ^• ftf9!15r->Xi«** ] 

, '«r«ft^ 'At**'® Pn« 

^'^siTc^ni nf%* 
>T9^2t? I 'aTj:4t^5 

c<«(t^ cTic^ ntw c^, VS" f’?f»i!i5r 
nt5 =11, ^^=1 C^tl^C^ »lf^ 

nt'sui ^1151? c’l^i 'ii<ftc=i ^eii c^in ^1^=i 

^JtntiSf ^tl»lT5511 =|fa«!t^ 15[C^t5t'« 

4<rtt=f c=i^ 1 

fii^Tt^*i=i ^t^te c«ft^=i-c«ft^=( fiff^faputn 
(Proton-Proton Interaction) =F^1 
C?^C%=1 I ’!¥f=1 

-ffsi® fncn 'ftcsd’fst^fsflta f?i?jt^"i=i '8ii:*i’^l 
c«ft&5i-c«ri^ii ^^t?i7Jt4-f=rc^ c^i^t «fT8t9 

litn «rt? ^ X i-^oc- 
vfl? I v«it ^tc*f ^18 c^fifesr 

•ii^iilS ®!nfefl=i c«ffaf=i ntc3 

iH' + iH^ iH*+e++v 

[ e+ *lfi»|!r 5^flf §W1 I 


=i?r^csit^ ^ CTO ^ 

<131 Vi ] 

mz^v c^pfar^T ’j[,^3t3 ^1? c«i1^c=i3 

f3F3t3 <p: 81 siHe* ("t-particle) 

*?18 ’PC^ I 

iH* + iHi -»3He»+y 
3He3 + iH‘ -»• aHe^ + e'* 

'®t3^t3 "f^3 3rt<fTt3 f3fiF^t'©f»1 

I f3C"(’r <PC3 C513 ^tn*ft^1 
C3<ftC=1, C=f«rtt=l ‘«8l| 3St^si-=ltlc§tC3f=1 
53? Ill'll U »t3 'otS^Sn 3Jt^T1 I >s;c^3 
'BI’STTO C'StTfesr-C^l^il |^r33lt^»f=1 ^ki| 
fjpsil, ‘«^tc=i ntca t 

C=^t=f *it», ^t^:T-5rtlltl- 

c^^ sap C'2rT8=f-C2ftfe=f 

H^Z^ '81^13^C3 1 t,3 

«ir^f=1C3S3l 3WR=r C<r, '«I^I«t3 ’Pt^sT- 
=rt^ctTca»=r 53? '«tc’i^l c«rT8ii-c«it8=i 
I%f33)rt3s“f=1^ c^’^t 13<13*3< Betbe-t«i3 

^t3^t3 CTO '2tC3l'5fTI ^n^fr=<^f^9t3 
f33lt3fn=1 «l<t3l C«ft8=1-C«ttiJ=1 Ht33Tt^n=1- 
m ww C3i8^ c^t^ =fi C’l^snPs's 
C3 ^t®I«3l*l 'STBt-Pl^l 5»IC1, C^l Tvxj 
c^t=r nc*ir? c=it i 



?rPR Wlc*l 


*:[d cAtn-if^, 

« ^f^^ JljfqS^I 'BJU 5lllt»[^ *lt3j 

c^c^sr, 

^tai ca’a^-rfa^ta 
asra ^tcaF^f i ♦ifacaria nfaa'J^^a a^nn^® 
^aft^ ai catc’fa '«rtfa'etai:^ cata ^ai ^iisa 
catc’ta ai farac^F fla^ca ^'Svnt^a 
5aai 'iiaa'« •f^ai sfia ^a fa i ^a^tf^a 
trai^"ta ©tatcalg^T cata\ai ?iia 
'etia <4aN 5-rai nfaatra ^a^a*^a aif^^ai 
5 lt-ffe f^ca nta, ^a^fqa stcat?f 

®tatcai8^ catena taatfa^ta ac^ 
^na^ anal ^nen^ «?lnflSn"na ajf^taa 
maata ^ca nc^i -eft^fa^ faf^«.nTa 
statcalSa, caffanc^t^f^f^ai, njtntfc^t- 
cnfaai «t^f® catena ^rfafe^a f^eaa aR:- 
'fii^tne’? atatatm cn'sai ?a» f«Fi ®te?a 
fa'n ®^ai«. a^naaeaa acaj aNtat\pi f?ea 
'6ei I a<>nn® catena 4tf®=*Ffa ^ca ajf^- 
facneaa ^cna §n^ta ntaa s^ai ^a n®j, 
nfantea %^a t.^eaa aear 'cifaNa 
f«feaa catafta ®ta ^fai a^aua i am® 
ajtfatsr^ena '^t^fa^ faf^«Hnta atai acn 
®faai«. a^naaena aitfa^n^ ®ra c^tm ?a i 
^tata ®faarc® ajfaai^ n«tiaa 
cata ^ae® i^en a'lata ajtfa^n^caa esata 
a®n faf^«.ni aj ^ca «tfyf®af fattaeaa 
f.te® cie? fae® ^ai uiaffaeaf aft^a 
^trwa 'naaf® ^ata '■ttnfi, 

ataa®ti¥ «if|fta nena atax 


c^ts^fe <sfaa ®ai c«ta, cn^t^ fitaraa-ftsst^ena 
aea »rtaf a^? «ra i 

ntaatnfa^ catai nfi^ta <iia^ f5f¥«^nta 
c^un cfl’s-ca, cafeata, ^t^ente^tn fiff f®a 
«ieatcn ca nfaatn c®ar%a af^ fa^f® 
aea nte®, ®te® atsiena fara nraaif®*a 

ata (Mutation rate) cae^ ata I f^a 
nfaajf^® ntataa®: '«ifafejaa f^eaa 
^^nf® aa -^la^ ®1 a?an: ^^antataeaa 
aeaj af^ea ne^ i «r5fs?j?-ra®r4*fai ^tnai 
asea nte^a ca, a^ata n^feaa ^nata 
®raai«^ nfteaa atft-'^a'eaa faatea raa^nt^r 
® a^nn® catn^^ n®ta“n®f®a nm 'arta® 
^f% ntea i 

at5{a aaen« r«reaa aan ca^ i at?eaa 
®tn-aar f^a ’ja-asta aeai ea'es nteaf 
<iia^ ®tcna atajca ainna"nata «fatf^® 
aea nte® i fsfeaa aaa aa ®na^. ana cn 
n^Ptfa® ?e® nrea ai i c^^ta at^a 
=^f ai ®ea atai cnen ®ta near 

fareaa fasiftj nc^ i ca^fa f^eaa fa^’tta 
ata afn nfaajfea ata 'sjenn'i cant an* 
®tacn ^tnipea sraarntaena acni farcaa 
'8if«f entn nta 'aaa ®ta ?«rn ®faaia, 
a\naaena near nfaT^S aata »ivtaai 
nte^ ai i 

vfija «tafacaa atateax nv* cnt?i 
«t^f®a caaa ^af® ntaa ®ai an. atacaa 
cn'csB c®aa w fa ai, cafaaca«maa- 
fawr^at ^xm attfa i aa«aftfw 



nfi¥si5Tt9 ¥<^1 *fc^ 55tc¥fl 5T¥t5f-*r¥f%m «r:<(t 


cntsji srt® sijtf, ’^Jtm ¥tir 

Ci(tt¥»rt?r ?*!t3 ’fit? ¥il^ta 

<4¥ ¥wi:?sf I nt^j^?, ^ftsirn? '« 
stfsfai? fT¥ f?cir cf 
¥tc«r« fsr¥» c'tt? •nt<f ¥« ’fitc? 

fl¥l ^31 ^C’f c*il ^\i 

¥?2fW ¥fifnr 4ataf=ftlf ¥^®IW 

¥|8 ¥il1 3?r^ I c«jrc¥ ^SJ’it’T 

¥«1 C^C® ntW—C’f sT’f ’a?'C^^ 

"»lt^ ¥?I1 ^tc?f ^t? r^C? 

^l^¥C’I’f =1^ ¥t? C?«!11 I 

c^rtr’P’it’i •’tt^ ’lit? ’it’tJf 

¥’f’lt?I nr^^5l’lT?:¥ ¥55C*ftvrJf ¥C?I’T, ^t?I1 

’fC^fJf C’f, 'S 'BfitCfftSfi^^lf 

cat«f ¥51 ¥:W '6 fifCKtSf^^ 

<2rnt3 ■!ff¥ ¥^319! ^ir« ¥tc®9 5f{??5| 
¥® ¥«^tif ¥tar I 

¥iI1 >l?af ?C91'« ^tc¥ ¥t^¥^ 
¥a1 »Tf[¥ Jf5 I C«rtC¥¥t?l ^9ftW?i ’ift- 

¥?IC® C’l’fSf ^*ftsf, 

■« ’it’iN 

1S1 ^9f1 C’lt^ ¥tC51 

'«lS{’fr^t '9l§¥®¥ <£fSrsi’f-¥»i®tC¥ 

><¥ f«r?:¥ Tsfufi? ¥fl1 «ff®l3 

C5l\f91¥ «lf«f¥t9 ¥1 ¥H 

’It*ltf3f¥ n^¥tWil C¥t5l ?l¥>f 
5i1 ¥W W ¥tf®C¥ fejl® ¥1I^t? cell 

¥C5fC¥¥ f¥| 'aitnf^i* ¥t«*i 

5f1 t ^^t¥ nt^ltr^f? *lt5?^C¥ 

(Genetic counseling) 
'St^ci ¥ti c®t»it^ nil =?i:9i 

¥(W¥ ’ll!! \ 

^-^¥!|C¥ sTl^n^t 

¥«’fn( ^cf 


«rtf^^f^C¥ «t«f ¥?’lts 
¥ti:*(f9¥tl ¥r!f¥ «f¥!f!|'®Tf?¥ 

I !lt5{C??f C¥ 

« c’ftc’ta '«rtf<^rc’(5 ¥tii*i « 
fe^?ftr»f¥t« '¥!¥ •t’f? ¥t!n !T¥’r 
?.r5C!5. *lfaceff¥t^ €r®f!|!|^tf^¥ 

¥1 c?«in ?if ¥tr¥ i c¥t!f 

¥Jt9lPfl!f1 ’t9t¥t^l ’l¥t!f 
¥aC9l ®tl«f?f ’I¥tl!fll !ll«fT 'ar5¥*t 

¥tr¥ f¥ !11 '¥'•(^1 C¥t’f 
Huntington’s Chorea-? ?t?l¥r¥ 

’it’if’T? «tin? 9\¥'r c^r?! c’tc’i n^?tc? 
®n?? ’aai-¥3t? f^?t? c*r«?i ?t? f¥?i, ¥1 
¥RI® ’$tai ^¥F1 cnt^l ¥C? 

^tl¥’f f C¥Ca[ «{¥if=I®tr^¥ 

¥ti¥, I 

m\ ’It? c?, *if??tc? f?¥»tt«f, 

r?¥® !if¥¥ ’T¥T!f ¥^515*1 ¥?r9I ¥t’?)‘- 
^ ^®C5^ nia*nca? ?^n? cffiW 
¥1? *r'^»fti? «t"rTf¥ ¥it ¥1? ?tc¥!! ¥'«r^i 
<5[5art?l? ¥^¥*1 C®C? ^t?1 ’ll? ?l? ¥fe 
C¥l? «iftl¥? I «r¥??'f?^tl?? f?l¥?iwal 
?f¥ Jiitc?? 

^«snf%? ¥t?«l ^T9f¥tw #ic? c??, 

^r?i ?t?fn¥ ^ntf¥i¥ 

9it?? ¥?i® nti?? I «if®f8 
m ’r’-^I¥ '¥f?l¥? hf-tlll? raf¥ ¥¥l¥I 
?^? ¥li *>(tC¥? I C¥^ t«¥l5 «f¥[f f«f? ?fH 
mm fare?? 3Tt?t?i^: to ¥ii 

¥t« ?i, r¥¥ ’T^intfftf ^18 %?! 

«i¥ai ’!’«« ’i8i»i f^i?? 

15 ? I ^¥1?^ C¥t¥ »?¥ 

i?f«riijs ff¥ <ti]|¥ti? n®! ’•tiwi 





c^*i *n:«rj fafc^?r 5 t*ih 
» ret^sTi I c^ c^t^ (iit 

^^)5s( *ftC9 I 

c^ »r?r <£t5¥9 fifcsr? ’ftfli 

Nt«-5. ^tc«r5 5if?:2f?H 3?5iJTt«<t?m *ir*fj 
t5 ciT^n •rta*n 

sf:^ c^, farc^i? ^t?c«F5 ’r<^jt« m i 
*ft^“ft »T"^< ^r«i 
*f:<fi caNsrt^a ^n«Fi 

ifi^a fsfm sT^^rii c^nt I 

iff® C^ltC^ll ’?C«(I 

«lTt»lf<Cs?1 (Albino) C?«fl 
®t?j:»l «rr« 5f^3 isfcng J{c«fT <ii^Bf^ 

^1T?I <2rf® (TT C9ltC’F«sfW 

4^afC!?9 ^jtJl^t*fciJt5!R>5l Gftn C?^1 c^zn 
fiff® «?ris-’n' *tt<fi catrn? 

Ji^{§ f#JT 5??sr \ 

f^t5T5 ’i^rsT ^^niT^T 

n(C^ ’THtS' *ft?C»I ^8f^5l^tfV^ 

nflt«<r^ «rc!T^ 511 

f^r f^tsf? wt5l 
fulfil® '«nt®tPi¥ ff,rsifrjfff<rsi-:^Pi® ?i®!- 

5Tt^'¥C^ ^iJl I '5rt^- 

^*l5 ABO « Rb s'gsjaifl^i «fJitJ(??’3J 

’T«tC5»?r S{1*(J f?C>lTr«lf6<F « ^ilf5n 
c®ttn?i «ftr«r^r=? 3?^t3 »n8t<^ cn c?«n 

®i fl5B‘c«r?l naIsFrt *j?i i 

tii^afiT ^ >8 «i*f?af*f ^ 

«tr®{8 fiftfl fair^? 

fW I «Tt'!rtf Cfltn<2f^ 

<ttc^ I «ii{»rt*it 
'«RW¥ C^Ci ^1 Wt 


’^f? c¥t5r aic*i1i¥s Pf®i f?t*rrf»15ifl «t»f- 
<sr« i?cf niz^, «r«r^ c^jt 'AvIB 

*i:«rr f?c*rt?¥r«tTi citT’ts si’i'i 
•ft®, ®r?i:«? ®f?tc^ c*ttn?r f^[»itn 
^fz^t 9f*rj catnar^ 

’j^Fcaa cat=f« 

catina fsf=T «f5?w®tca WZM 1 

a®* na)^ aFca at nfaatiaa ir® 5 t»r cac^ 
afa c?t!T ?»^r®a catn^f^ ?ata 
«fa»! c?ai ata, ®ca ®traa »raita 
^aata * 55 :^ »i®# ^ca ca«ai cat® 

ntca I 

fe®ca| cafta 4^a f^taa atai 
f^afs® a^-in® catc’ta at?^ at»5 '®tc?a 
laar a^ta-jraif^a ataj catc«fa 

»ia'a «raft"r ifata a^taai atc=® 1 
nfaatca »i®faafa ^ 'Btfaa^at^, faar 
c^ta 4¥f8 *ffaalta ®ta ajfi^ya ?c® 
•ftca I a^taata ai® «istataT xiafSf naatt^a 
aap ata ‘^’ a^aca *ci^®-c^caa’ «i5{at® >: > 
ata att^, aaatca ^aia atara 
ojaata ca® « "iiaata c^a ca ^1^® a^a, 
®1 carta a^ca a?ii ata ai, ^ata ca® ^’lai 
^ata c$9\'9 ac® •rtca 1 a^a cat^r 
♦ffaatca »ra «iaai »ra ’i^tcaa 

acai catc»ra mn caai caw fafa® aata 
c^ta =ataa ca^ 1 a® la aata a®taai 
caatca ^ra^i, caatta ®tat-Slc¥ »i®ti:atv 
ntata fau® ataata nata’f ca'sai aa^l^a 
aa I awa® cat^«sr® ajf®* « ®ta faa^ 
«it^a-®aaf«fata afa nfaata faa^a a^ai:® 
<&<,»rtfa® aat aw* ®tat»i '^falaa farcaa 
«r?(nt® *faa€t n^rtw 5 ta ntw 1 

^cav naw atw «itra^ m 
WWW caai atf «n. caatai^n 4¥H ntii 



(*j3riw-Nai1«r 


Huntington's Chorea*^ 

^^1 c^ ntc? I 

’«rtqf5r¥ cstn Tt?l i ^ts\ 

till oittn? »i!vI 8 fif^T ^tt»r9 

*ir<fT ^1 1 c^tn-sr^ 

5ir*fT 

c«'li’f?r fsfsr -^fz^ *fii- 

’Ts^ tc»i ^t?fi *rr'^ I 

c?it»rjr^ sritsr 'Btf^^tf?^ 

’«w^i 5T^tr!?t^nf?:*c 

^tc^, c^rtc^rs jjp (flv 

♦t<tC9 sirjl I CT c»fcai 

?{■? ^rvr^r «•%, a\ CTO 

c?t«fjftsf f5T;?T^t’r fenev^ 

5J1 frnr ^’(Wv5?^tC5?K*tt?C!T 
ew's?! *rtc?r i 

C^C¥ cif<ri CTO CT, 

jjt^ts TO ^r^?f *TC«r 

nts I 'ii^ ’T’T ^*»tr <srafs?!T- 

^tf^¥ ^tcar »!tf?rc9 


osftsrfSc^i? fn. 

Parenthood and Heredity-C^ ^C8{<t 
TOC^S? C^, 4^JR 3f»vlf^^ ?Pt?C*r >1^511?1 ^{5 
3r«rcs?iif *ic«tj 

8^’^^ cw«ri I 

TO '4|?fT¥tf5fl c^i’^t TO I 

fTO^ ift? ^’81^ 

WT «TO *{t«?t« ^T^TOI 

'«itc^ I wi 

m 'sHC’? «ftJTC^ 5J1 c?«Kl 

^t?c»i ^'fZK ?r«rt?r 
^"ttf%5 TO*f ^^c^ 5il I ’sr^i’T^^rn sfr 

8l8fJ ?f, CJf^ »1C^T C’^^ftC^ ^c»i 
«icitnc<F ^iJi TO 

5^11 •ffii^t^r c¥»«f«ir5 

Trftf *tiit*i< cwTO 

?[5, TOr»T >51^^ ^Z^ 5t^ ^?il 

f^^«itw, f^f^s cTOari? 

'«Jtf^'«tTO f’fg *tf?*f1x*r c’at’f 

^z^ ntii I 



^ffsr 


«rtaF’Ft»i f«fs??*|iif 

»rsiii ^n?f ?F«fi «ft5^ 

CPfCt *fC'?—‘'S'f’T^ 5Jtf-f-f^^t*f- 

’I’JJ'S'src^ (Quality Statistically 

Controlled) I a?l« '©It'S'T 

>1^!:% *rn Hftc’f 

ft*! 51^1 ^I'nc^ f^, ‘?rti%-f<®5rH>r’Ji-5 

(Statistical Quality Control) 

^1 S. Q. C. 5f^c^ «(ta*ri ^rWcsrs 

3p-5 ’SLt’f *1^ f%caj 

S. Q. C. «rt«F sfijj i «it»j?ii 

^tfli »ft«ttflT f^Rsrt^ 

antarcsr ^r?r-“^n^'S* JIt»lT« 

HI, ^1 ’BitsitCJfH 

«tcirt«iH »i'«it«i'«f®ti:=T «ivsfi 'stt 

S. Q. C. cHt^t^fS «(tii«ii 

«f1sitCHa «fC'®7C’F?I^ «rt^i I 

S Q. C. «ftfl«ll 

c*fci8 'Bit*iti:?9 isFtHi:^ fcn, 

«tH «*in^ HHC'S 

ajtnai Pf I «tcw^l5 

fVg HI f4| C'®yf«¥ nf^Htn ; CHHH— 

Ht*I HW9 Wt ifi^H JIT5? HH 

S«.*nr ft? fHtarfl «rc«tisrcj»fl 
I CH Htf-Il 3FCH, 

caputs C¥tH HI C^tH «fC3t¥H 
cH^tc® w grn I atgcHf «rnit¥R 

¥i>tw %m ^<.*11 3iwj« f^f%i 


»!¥*lt¥ fsiftffe *rf»lH ¥«C¥ 

; CHHH-—5TtfeHtatC¥ ^¥(3 'S^H- 

^X'-i ^CH, Htf^H Ht¥t^ 

'D^IS Inf^^ HHf nf^Hti '¥tr»il cnnla 

’FHSI I C¥tH H^a ’9‘f’rii H^ir^ 

«rt*iai ^Rir, h¥!5c^ ^ta mw fHf?l 
¥i5atPi af¥^ I 

c?^ Tl':'¥, c¥tH a^a ^^*rt«rH 

^9 ?ata <er^H atn ^c^ll ^ta fafsa 
9i¥Cfa atH fncH^-r ¥ca cH«ai—1^¥ ¥ca 
CH«fi. C3|i-5tr?a a’^ta^ «fcatafCH 
¥c»i a^iSa fafsa '©‘I’f® H’l’nc^ f¥ ff 
f«\r®¥ •itHH ¥ai® ¥tH I ^^nt'ftna 

at*i{5c¥ a»ii ¥a Htn fHC?''*it¥a*f (Specifica 
ficn of Standards) I 

^^TH Hsri ?c»!i, 'Htnat ac«a Hf^tcar 
HHH c¥tH faffna «iHaa® ^^*fttrH ^fa, 
®<rH sraj’®!*! c¥tH HHca^ 

"^r^a ^¥ ?[a i >ii¥t aacna 

^ ifcara Hiai a® ¥h^ cgt¥ hi 
c¥H, f¥g HI f¥g nKfj ¥mali 
ataa, «ffrsa a^ i yqvj 

mj ¥ac«i^ cat¥i HfcH, na"*lcaa hwt^^ 
ni<¥j cHti?t?l5 5-a¥c*ia i aat^ia nKfj 
«rttH ^<*ntHH-aTa¥ta fH^'s* faf®a ¥^a 
?9F^ta ®ta®*ij c^t¥ HI fafsa Htia 
Hac®i aja^a ^fataTc^ia 
Nafacia cac¥i c^h ¥at«i uil aacaa 

•fhfwja %!:¥ caa ¥ai atf. aata 
’•t »f<r«rtaH ¥at« »t¥a fa i ^awa a«!l 





ff aH5i wNtfl 

»«’f^ ^cais 9ltftt’?! 

»fl¥| #tFt*itii f?nr oivl «fflr*rii ’fctvfB 

*rc«ri f<Fg *rt<fT -iit 

•raWfl nt<ft?T« •ffif*(t*( >Tt*(t?r*l^: ?psi^ 
inr; 

^ ¥^1 Tff Sfl I <iiw ^«11 
apIBi 

cw<n ’9tr*f, ^«,nw wn® 

(«! «c*ra apfSa m 

f^wtsrn^'8 ’€Hr*!a5*i S. Q c. ^c»^i 
c»it 51=? ^1 'fl’pl? 

afc^js'«nn^ 

aTi ^ac^—wi<fr«. 

»r^i?^N=fC^f’rr apfB ^?i efCJtn 

'ttfV I «rtf c^z^ 

«i|f J[A wIB ^5 

Jpga fif, c>Tt 

*r»tw ^»ii 1% 's'rnas atfi- 
faiit5f-w«tw 

af’Ti'Sfii ^^nivi 

iitin c?«^i ^U fl’Frt 

I 

^«.*nf arc^js '9*r’f^ ’its? ^aai 

w w, «rrB 

1^ftn«ir-fN =rt»i^ «raw c^i^fsar 

«tiitw=»i 

iTpi-ftiiJtsni <jqf^ ^f^fer ff| 
^ •taritw njPN ^ i5tc^¥ ’W'lfN 
inw Wf ffwi ¥01 csreit J ntf^-f^wtorw 


41 1^ift’f¥-f&cijs ofcar'e ’ftof 

itntc=?i I «i<fw fe^nt'PT- 

C^ltfetljB fsjffB »Rf ¥¥fl 

1 «*f?n5 

«1¥«IC¥ «rl»Hl1 p!55«l Bfl, 

=T¥f4 «t«f 4^^1 
(Statistic) 9rtflf^¥ 

«t'?, *1*1^ *ft<fT (Standard deviation), 
«im? (Range) ?^jff? I 4^t« ^t^itOTW 
£^«til «}f«|B 4| sit=r 

f^<9 I mw tf«i 

»it^, «lFs|B 'Sfcsr 

?tC'?9 (£) ^it^T fs?^ ¥?l9tt*(l X w 

sitcna (a*R hii, ^*T, m ^^5Ttf7) 
’t? *iTsr I c^t¥i ^tc¥, 5f1!=rji 

Sf^ X-4if JftST »ft«fta*r^: fn 
nz^ 4cit»r ¥11 

or<ri c’tt^ (■«rts «ftc»5t5*^ta ^ortn 

5?^Jit5T c=f^ )—4^ na"»ro« 

^t<¥j ^ic*w 

I c^si5r~«»T5(«r»i? 4¥lB f^fwl «ttPrf¥¥ 
n?, <fal ¥(¥ ft ^¥1^1 
=W=^¥1 aplB??? I* ^(¥C¥ ¥W 

cv'sut ^\z^^ *r*rr5i ^z^i fjif^ 

4¥^ ¥51 »r¥5, «rtc¥ 

5»?jrf5 w X-45 *Jt*T /4 + d 45\#*-d- 
45 HC5I ¥t¥5t5 Wr^JII ^5^ C5«lt I 4¥^ 

cvc® c»r<n cni:!, 4| »wMt« 
TO «rf^ TOtsiBfTO 
>»n*{s cTOt X-45 »lt¥/i+d 45^ ^-^d- 
45 515J *l¥Of, 5f*r ^sntTpr-5T5¥t If 
JfiBfV I 5(¥5t^ C¥t*l X-45 ^ #*fd >45^ 
#i-d-45 51^01 *t¥W TO. 







c^ 

<fl^ti sifsit? froi ^t»i1 

I f^lt*l^-f5a[ c^ft ?F?IC^ *fs*»w 
tJS? C5C¥, ‘fl’isf ^ CSi'eil 

i?l I «r^|f*i?F 5!^at'®^5 

>Ttsfk=Ji ifir ^tfl 'omi’ftf 
3f^ % <il?j >l^t^J 3T4*1 NtJTl 

feifw ^^rs^rta X»/i, X=/<+d 

X-zi-d—la^ f^sijg 

ara^i cam ^tai aa i (ac?a aca) 
«Waj5c^ m a:? fj^ata^-fFcaia ama cam 
^a fV^a « ^^al5c?F a«ii aa amapc^i 
feiFia f^iata^ jftai ‘aa^ faa^a ^ataa^ 
^1 »*iata 9ftfnf«¥ ’fc^a faam- 
flrai ^FtitcatiS ^«fa i 

«1ta m ca c^ta a?rar faataaF- 

fFsi ▼ai car® atca i 

’Ttfaf^ nc?a faala^-ffecafa at^traj 
f«F«tca fe«.aa iycara faawa 

¥ai »wa, ^iiata ca^ ^itcat^ata "^1 
at¥i aaia cam <aa^ « faaasa 

a^cam caata na si-faaf a^aji mar^tat 
tafw aa^ arcar X «fla ata faata^-facai 
a^tt*ra ^ai acai i <aaa af? c^ta X «ia 
amr few®a i^ia^ faa®a ^ai- 

owta acar aiaata ^a, ^tara wr® m:a, 
ca aaa dr facaa a^tis ca'sai aiafta, cal 
TO §«.ntaa-aTaTrt c^ta a^r^ttaacatai 
wft fla ai; ^«fr«. TO apran 

Mm® att^f-taiataa^TO faafi® i 
aita af? cTfa X dr aWraata atira 
TOta TO astro a?rc^ ro. dr aranr 
la^ataa ajatta cTO ’r^ntaaratnr aplSt 
■a^tMa roni» ata to Ito aiwa 


awaas atata fap^a^tta i 

^<*atfa aa cara aa, #tFtata. 
afhra^l, ^«.*ftaa‘«fat^ 

<j^«tca aa^ai a:a caar® ata, 
arcaja awa® mnacaa »car ca at?t i ®ta 
'aaaata ^aa^ aataa a«atacaa aa aitata 
fe<.ataa Ftg;^ aar® ata i mtata aac®l 
TOfa fa*g;| faataa a^atcaai ^I5a t®®ca 
aroi, faa caai caa, fa^jr^faa ata«afaa 
«(aatcaa aiai «iialB facaa a'T® acaca^ 
caaa, aa aa ^raa«1a ^r>® 8 ai 1^a®a 
^atcaata %a area nc^ca ai aaja caata 
<aafirca ac^ca ai nail tafal af®“«taf® 
aaj aai ate«a ^’^«faa awi carcara 
cata fa*?f afaa cata® ^ftateaata atlea 
ar? fa, ®a;® ajro aea l^ataa ajaata 
naa nalS »{5a mrfa^ta acaia, ai alal 
^aaa arcaja wa® fe«.a^ca faiataa 
atica faca atca i a[®at^ 'StcatTO® 
aiaai ara^jaa aaata nal taata ^^^ntaa 
at«i aai atca i 

nail featTO ca®?i ata i aai ata, 
>• fa. fa. atcaa mtaf^a ^fa aic® aca i 
’ttfaf®aac'?afaataa-rroa atatcaj artaai 
^afacaa ^%faaii aac® stii «rfls 
atca «I5 faatca TOfrcaa cata 
(Lot) caca artaai i a^i to affn 
a^-*ra aaata i fafw aajita 
artafacaa atn natca ca^ai caa i 


ai?ta 


av^j 


^(fi. a) 

(f^. a) 

a^aji 


-X 

> 

>**a, »v, >*a, >*■•, >•*« 

a>* 

a 

>’», %•% %*\ >**a, >»*a 

>**aa 

a 

►'% *•#, wa, ►> 

1^*ia 





ft T v 4 


t 

^•‘8. ^**8 >V, i*'>, ;»•» 

>»>a 

c 

ft'V-, i**®, a'<i, >• •, i«*a 

» av* 


>• >, >•'*, &>, >•*«,»1 


1 

>••€, V> 

^••ia 

tr 

>••, ;>■«, a’a, »'o, &«» 

>■«» 


(flflns «M 1^? ^?ir»|5r—wi »i 

^<ij»i «<n «i*'*, 


afISfl ^«i ^cwri 4^^ c5f^ apis »r^int<fsr 
^ ^CTirf I 

«iHi ^fl ^Wc*r?r c^t^- 
?jB •tfs'^ta ^C!fr«i. f^nt^i^-fscani 

’Tt^t^T f5»t9 f^f«i ’iJirir 

'BiWc?? -srnTsp^ f«ff*?^’raf 



«.>.*«~.'a»:)*> ifCfl 

m* 'sti^ 

*rt«^l X-aa fa®) i 

cirai ati*f, c^a»!at3i ^a 
>riataata atira nc\pcf i 
a^ta *n:at fe<*ntaa aa? caia 


4 ^? c’T’i S. Q. C.- 4 a 4 fi 5 faafi 
S. Q. C.- 4 a 4^515 ataE, fawraa mv 
cap^tcaa astas *ftitata aiW 

jfftara caia^ <ip| 5 *i;f aftaja—''asffa, ca 

>ra jffiaT *:(^faf*rfe at^ af^ 

aa fa, asttaa a^an faaaa aFai i 4 CTO 

nfaa^a nif«a* atatai ca'sal aa i 




«ltlf »lt^ 


■ftfl^ft^t?! ^f^Jf «I«fJt?'®f^?f >rc»fT 

«q?^ C¥t5f 

sf51 ‘fli «^<fitn(5 «it»ftt’rt?t^ 
C9t»l1f^^ ’fCU^ I 

«r^ 4^Ps '9 ^'sv^, 'Bft’^tfl «i®f«ri:T 

c^tsr «inifl?[ «ff« cw?, ^ii 

>!*fc? »f*i:? 'srrnt^:^ 

»ir?« c?c^fl f^c"f^ f^?i ’Tt<rr5f9 «f5T»r 

^^•11 *cyit*it«i’’ “ft*?? 

c^-m «ff« -f'? «rr®«rtwii 

^r•^W| «l?»ffCW >ltW, C^t^l 5IH 

?n C'src^^r fenwtsr, nfaf^f^. 

^'®Jtf^ (An episode or love 
affair suggesting it, atmosphere 
characterising it, tendency to be in¬ 
fluenced by it, sympathetic imagination 
etc. etc.) 5|t?;W9 »4)iF^ 

'«!l 

TTfl'e ^tc« 1 «rflw 

'9 sit5?i 

f^*r, «t«(twn, «i??jtn 

>irif»f 

^c»}jfjt'« 
5Tt^-cn'i%c«n 1^11 j 
’it^f'hil^: fcyitlSi 
Wf c^*f 9 f*fl^ni»r, «f»icifw* 


9t^5cw, '« »ril*it>T 

(c-ft^t'5^ ). 

c^*R *rrtiT^frn» «iTt%JT»f, 
'S^It^, « <sfi5^l (Duodenum) 

^j®rcw, sTtslWCT ^ 

c*rci[if C^^^ 'si'QC’Ft’l (Testis) 1 

i?tlc*rNjt»i'h(tt’ii 5ft^c»r»i’lj»« 
irjt'acsT9^’Of»I?[ «l8njf^ (Internal 

secretion)-^5l«tJrl« I ^acn CW 

nrt5(%ift*r 9 '«f'9c^friir yrt?t« 

(External secretion) ^rt^rTC^ 
^tt?3 ^ !ic»« (Duct) 

^t9l cic^T^* wai ^9 «at^s 

"apt! >T^*T ’at«:!Tt4*) ’pan 

Sft®13 aft?1 511 ?C5 ^WF5 

f^rt? C»T9tsTft1t 

^c^®f5il ^1 «r^c^af5fi 

f^faiss 

'Sfyii*! 9 

5it«i (*rar^ 

i**? ’irti 

Jitter I 

c>fq, Jiit'a ^1 ^ 

C^tT 511 C^, CntPfC^ c^ 

5it# f^^^i c^fsT c^t5r '?:»! 

^nitw ap9« ^sn:,^t| ^t, 

ftf tfar w»! <rt%w 



1 cwc«5i wia?tfr sTftwirtt «ifeu5? ►* 


ctrof ?it^j| cs?^. cwi? <^^«*^ 'wi*ra 
w v<^«« c*itf^^ I 

CW^M'QfSf 

f5»«f ^t«tf«r^ faput’i’^u 

®tfl1 JtTtC'Jia 

I c^ '«rf^¥ 

^ faRt^^ cw^ '« *i:5n 5ic<fT 
Y* ^fsi f^*r^s ^tca I '^lin 

c’qtsrhn?!, 

'« Ji-RPr^ ’it^iJt^’^i 
I 

'Bi’fitirlS 

^^-ri 

^ftH'hH*!, 'BfJtt^C’i»tcfett»l« Historia 

Animalium-cfl (tfe*55 '*•* ) 

(t^ «••) c^t=r tc»t ^^I5*r 
fapstfl ^t«tc*[5 fec8{<r c?’^rc^ Wti 
newest «r^t^?i c<fc^ 

»i<fj®tt’f?r «it^t*it^ ^rc9j| 
nfc^«R‘nf ^z^ ^^c-rc5i 
3lt^ ft«i (>v«»»- 

^tc^. W 

•ftntBacna a?c^ *i?f^ cn1«c*« "rten ^zm 
’jjwfietPf «f«- 

c^CTfl ^ «ic^rn5ti?^ Tt?i, 

cfltn ^flt*ni I '■ijtfft’^- 

’jjit^'8 '«Rt« c^, 

^tn 'rrtr^ ifj8w Trwrft¥ ^t^ten m 

itt,'Bt*»f»itii[w ^t?r ^rttf sn 

«riT^*f« im *rtf I 


ore? -Shim m5ft*»^tw« 
wz^ ^c?f c?c?? ^3r 

»i^*r«f»i c??? cf<n ?f? 5fi, ^NtacsJif^ 
^lCsrt«tC’»3'« *ff^^^5| ^ I Tp!f® 

<sr?e*i^ f^«ft=f fvre^sT c»r ’•i-ae^te^a 
^•fM^r •rc’j' c’^V’t ^z:9^w =?[t*i 

'Av. c^T 5?? '«l?i?se*i 

«f5r»r^ ft*! I 

'5jsre^?( ’jenn'e «ita <a^ 

•re? (^•S'a) (Eustachius) 

’^It%cs?9l sritcs? *tt=T I 
^«»'>8 >|tC9l §1^5! (Wiliis)-«I|^ tft?*l1 ?5 

c^, 'Mte^? <R^ a'ss-ar^ftc? c^\sTt«r«fte® 
c’ftsf t^r ?? 'AAK 

^1 '^'9^ (Ferment) 

nifK *!T^ !FW, It? 

^zw f*ic«r fnc? ^r?t? ?08»5 w ore?? 
f?r®? dkf ^tc?s »i%? '8 

nfant;r Afjj 

C^tC»t I >«*>• (Ruysch) 

AZA ^ZAA or, ’fsiorcn 
aite«? irctfi c^t^r <^1?^ f?cn? 

m^Vz^ fiieH it? I 

'«lfet?-r c?JitC?? (Haller) 

vtanif? Cl, «<rr^aa®, lt?i 's 
ft?1 c?tsi f?^tsr fe*rt?N a^'wtos 
il-»« 5rrc»T (Border) 

?W5T C?, '««t^ '6 ^WtOT? 

^?<rt5rt? 'fl*i5r c?t=i ftc-r? ^*ftirtsr 
?ei ?tv? w to ir?, It? WT 
??taK? *AW^ 5r ?i t[jpwi orif 

Cl^?Ca? »W«lt»fi| fZ^ «ti-CTf? 5(1, 

c?i& c?w to ^ orrr ntoV 
cffc« wm ?ti ?ti i^tpf 





lr4 

c^U «rrf%‘f^c-fW9 

(Gigantism) 

mt«^ <rt?)i ni?i 

ffitc'sa ^Hs ‘wtsit^^i c5t<r’ 

(Exophthalmos) « 

I 

(King) ^k»lT55Ttf 

5flc^i ’ll c’ff'N 

c^’Ttr® •itsc’^1 c^, •ifTliiwi®? fw^ca 
tiiflS f«ic«in ^nwsf 

’iff« s(ti:^; ^1 ’^’i 

si^^^W ^f® 4rC!|t3?^l9 JltNf C^T 

f‘nl^c«?i cft=i cffsf widens 
fC»« ®1 I 

»r^^ifsitH 4af*i fiiffrc?? 

'ill ’I’lf ®i ■« 

m9 'Sf^’i £fwr«f% ’it*!^ I 
iV8* ’rfc»l ^Itlf^ ^nt« (Astley Cooper) 
>»r** Jftw fnf I (Schift) cw® 
nfsi «, «!rtl?ic?®cf cf’rtw f?c«i (^tl- 

nrtiiNtlawc®?? 
^f^f® ®«n:5ii '«f®t®) ®i «frn^t^fs 
fH I ^ C^t3 (Morh) «tfl« 
f^^»| fifftn f«5l i ®T?l 
"if®qf«-, fiartg®! 'ii^^ 'Bit^r-ff ^^=i®i 
mK cff’rj^ww?! f:»i cf’fi 

®t? fn|l5tf« JTJTta^ ^pufif f® i 
>rTC*l (Berthold) mi 

C^. 'ilfS C?Cf «['aCftW9 

•itnt^tii fr*i ®t?i c*it«i:»m *1® if’fS 
m tacfi f®f^ 9fc?^*ff* ft»i 
<ffc® *ltsi c^, c*rfflm« 


cjfcf[ «r'otft^~¥9il toi fttfETarfl® 
»i¥f®f5i fifftf^® sfi I c^i 
^f% iic=r ¥c«5r c¥, ^ titj-tfrrrai 

wtatl ’Jt5“Ca\’r WfPi al%® ^ ®t« 

^i:«fTl cftJT far-r>i ^fa tiicir at»a 

ntf %f c?c?a si^c-r atf?® vn i 

ncaa ai|a ( ■> ) ¥tf»l^ (Curling) 

c?«ft® ca, ifttiaa® c^itcffl c?c? 
'jTtlaca® sritt'«sa '=r¥K®fa art¥ 
fNftrfe*!! 5?tsr¥ catena nftffe® 
W'S^I nfa*^! i?ca ®cii nten 

4rnjt® fat^ fawt^t 3F® at<ti6 (Claude 
Rernard)-iia atafi ^a ca, afc®a ’nftfai 
Jtj¥t3r(?) aicn ar®*a ntn facni >b-8& 
cnt¥ ib-ti iftwa aw «[r®faa aeaFa 
Ptn, aa at®*ta nf®, en'^ta « 

ac¥a atat^tca ¥tnj6 ?fn 4?f® m*\- 
‘iiffe cam ca 'sritfemn aitr«a 
'sifa®ta aicfl ?a, f<r®ta^ lam ® 
fltHsaWa (Thomas and Addison) ®1 
«iat*i ¥caa -sja^ ®ta catena 

=it*[¥a*f ?a ‘«artf®nsi-catn’ i nltc^ 
giH C’lf# (Sand Stork) nitaNtlaci® 
srrmffnef 'ntfanfa feaa—'iivn -srsm® 
ataii ne^s ®ta ®cw «Tmn ff®a f¥i 
fa«t4^ faatf^ (Remark)-na ( ) I 

®n^¥l®nf®: faff?i ¥3¥«fn nana® 
® ^Tta^l f N-¥ta*i n®tani ¥t^i a»i 
nncf nntan c^tn atani fin ni 
anen« ^a \ ntrn ¥tSn cn^m (Brown 
Sequard) flftn ¥taa ca, ^scfteaa 
fantna (Testicular extract) amwa ¥Cn 
«ta fneafa cnena ata%«rfa® eVrtnj 
'ntntr®faap®tca ?a n^ati® ^fa 
cac?c¥, im cantai arisen Tm astw 



] CTOiT «r9!ajtlt «lfwi VI 

^ 4f®*fir ¥«=n iVS'a »rtw .fflt*lfV«® 


fW '« ^tfC5W 
flnti f¥c?i ^ntJ c^ftfe- 

:<Rral 5t*f« ^f^f'® I 

4Ktn 'S'hf f^Tcsrs cfft^fl 

:^?i*i 

»i?i:i| 'srfk <rta*n Pic« '^t«’9 i 

«r«(tPr^ 5c«ii 

(Bayliss and Starling) 

^ ^t?ii cirto fwc»^5» c*r, 

^nt'rtcsi^ ’^*1 ??, acs*? >Tc«f *tjt^- 
%^tn ^Rf's ?rfl ^ts irjta-c>T»j«f%i:?F 
^WCT? WIW ’FM ( ^b-'s^-iV^S)) ( 

(Ord), (Rcverdin\ 

CTtTtfl (Kochcr) 551.1^ (Horsley) 

^Vlb-, >lrlr '3 '« iblrS 

ctr<rc^ *rt!r c^, jrircsa f^wc?5 

^»i (4JSF sr^ftcw 

(Cachexia Stromipriva) C’f'fl OflT I 
(Schift) «rilt*l 

ef^scT? c^r’F^rt^scT® iritsfsra 
^ jrrt'a-f^f^ff«?!? cwr? ^PiJr ^«*r 
Cfltnw«f9i 

I%R| bV>b >TtJ«[ Sftw (Murray) 

>lr»% artC*l (Fox) 9W*I- 

cit^firnr? 

filCT 'Btcn CSN fH5t*iI fefVMfw 

▼CiR I iVb-vs (Scmon) 

•rttrti bVirir 5f^tnf (Horsley) 

oi « c^iSar-^sn 

(Myxoedema and Cretinism) C7t^ fV 
afttsm IOtt'91 «fW 

l^at ctr« ffc»i a ‘Sr «n<r» 
tf» >v»^ »rtC»r ^ (Murray) ^f« 


(Greenfield) csfTfH C^, irrtc«5 

C'Sfajt.catn (Graves* 
disease) apjftf I bv»« sitw C^\»irR « 
(Baumann and Ross) *ft*T 

R, aiWT ?in:*t 

«rtntf®aT I birir«i >}tt *1 (Marie) 

«r«rc*i a{r»R c^, '■TTtRFfcsi’rtf^ c?rfnl8 

STtC'SU’TW >b»8 »rtw 

'*t^filf2f (Tamburini) b»«* >111*1 

CWhe (Benda) <Sr ’R'faf I 
>V9 8 ^CSRnt’tl, 

c^ !11 c-tft« « 

(Schafer and Oliver) f^rg^lJtfir Sfrtr«I 
nc^^il 

>Fi:»t «fw:s?t^r ^cw 

f^:»T^»rnf etsitfn^ ^ I rrt«nw 

(Howell) b&»Jj CW»I (Dale) ^ 

erf^na ^rs^T f^, ^Uv9 '®tc« 

fe*rtfTC5f5 >T^R« 

nU I c«rnt^ 

C^, «fTt%C5Tai irrt«-^’ft»R'e 

^?T, 5tt*tw fe*ni 4«t^- 

apt'ft® (Abel and Crawford) 
^%C5f»i jrrta c^c^ <flf*rc*rfap*i 
^ft*rrt*l'« (Takamine) Cf*rtC>ffl 

«rr^tn *ifSw ^nffwf*is! ¥W!H 

>V1 artw cfet*l (Stole) 'atl 

^ntw «r«« toi?i 

%»•> *ltC*! •ITt<i:*l (Langley) aWl ¥Cll*t 
CT, ^t^f»R *n <af^w^t5Tfl ^11 
srt^lOTJ vs>% 1 





«it<n-«f*it<n « *iHr? 

c’^, fH*r f?c® cnt»i 4^ 

c*w fecw^rnNj ^csw 

c?«Tn c*t»ii c^fe « sfjt^f^cft® 

(Banting, Best and McLeod) ^Jfsf- 

«tc»fs src^\^<f 

I tJfClS^ (Zondek), 

(Collip) « (Houssay) 

Site'S* *i<riM 

njt*t^tNei® c^c*f njtatnrttsi 4*^ fn|l- 
fetfis »r??r «i^en 

^•rW^ (Diabetogenic factor)-4* 
nfri «iTtf|c!r»i sitro* ’rNfsT^ ftw- 
«rf^® C9tn»!’(F‘f'ef*i« *ffs*rttsr ^ 

sitrs* fsi^K-'rWc’Tr c*cif%c* 

itsi fifsit*! « 

(Swingle and Pfiffner) 4*^ 
n**^ «FtW C*‘'8t»l « 

(Kendall and Coworkers) Cf«rt=l f*, 

intrs* *ft*irp* ^ c^*t*® 

I 45lf5[ WfS« 

^ qr^si wN ^t*rai «tf®f?5r 

fWf ftwts <rTt®-^<nt® «rc*?i¥* n*Vi- 

^fiifir® n<M55n ^*c»i 

c?«rr® c*. w- 

ctf^l c^jR «Ricf t^ «®, 

3r^4r«s f^4*le«nf ^ ’?c* i ^t* 

•ti CTO ’aj^w c^ 

Jffil aia^K^t «tcfi »RC1« TOU 

's VI ^ 4(f%ii®ts ?c»i 


Wtf^ C^, W C*t*itCl»llt 4^ 
‘tt^Fi 5tli ®t* arcir 
b-t^ c?f « f*fH, ®t* ifcir ftl 

env w®e«* 4 :® 

wc^* I *t^c** »rc«f 

c*t»rtcTr«t ’T«ftn ^ftsls 

tf«C** ft*1 I ®t3« ^ten C?C?* 

>Tt^ c?*t* cviws 

5t*i, f<rc-R®tc* 4*^ c*^*Jf¥tw 1 

jffc»i* fe*rc* ^rcJT 4rtcf Jit'S^cs* c^ w 
^t=i. <rjt*!Rt’r, ^^c*n- 

i W 5rt^®S C*iIiT ®tc?« 
t*l!t, c®*ifsr srfsfi^* 

*IC«fT >T^c«i* ^*fc* *t* ^<t<« 

f^w'T VC* ^*r* »iv»i ’i*ic«rfts c??Kc’^5 
%il I 51^* ?;5T rc*!i 

^C*t«tn (Anterior pituitary), 151 
4Vf?CV C?Cf* vtvtfrv ^fva VCV CV*R 
?tft, cv*if^ i>l wtats ^ 4at cwcjf 
caW Site'S* t4**tcv ^^t*‘*rvtc* ^*si 
ve* it^if'TV'si v ^tvhi^stev's 

testf*® ve* v<rt»i*ir* 1 c^ vt*e*r c*\*i- 
vte«i f^^ef* at* c¥-is,s^** 

ttjf. cstaen* 0 4*^ st?e*3 *|vc?tf5® 
c^rv-vtf? 4*^ f*ift * 1 5rt**t« 

cfc<f ^ds feei 5it*t^ai'5 nf**^^' 
'of»i v SCSI vs^* ^*1 4| ^anHe^jw 
ve»i^ <j?p* 4*^ fl, w «rti*t*^ *Rf5rv 
^tv^i <rtev ^*re** «tfv 1 f^p^tf* 's 
c*\jrsit^«^ it'Pi «ivt*r, C1S5I ^tl*ei®, 
iiitf^si»i fifvfvs f^ifliJtf** ^‘rt?hr 
fsfw f*Rf vt*f vea *tf sf?* ^tiJt* w I 
fvi vtsil evt^ vt*ei ®tev* evtv cvN5* 
iwtvtfafvi se^ 4 *^, >Rei <S3# 
^ v^f f5*« «i ^ ntew, -tih 



cfairrit, 3 cww jTrf’^^riOT «rf«iw ir® 


'fi 3TC»rr or«n cni 

«(»ir^ »rt*Jt^ <«f?^-c»ifw^ STT, 3iJ(CTt 
^1 cs^rti ^ 

irf5»f%^'®t'e c'^«ri f^c^ *rtw i 

’^[«rt^c*r c^ fnjifetf? =riT(5»T « ca^lSsf 

«i*tf«®f^ *<111:5? I jritr'Q? 

c?rtn (Frolich's) Bfr-si <n c^iV? 
JTJtC'S'S 'ai^^I'^t^ inw« C?r?« 

^*®?i>i ^t®tf^5? «rt^i»i'« c»i\sr 

^ 11 ^ '!fti:^ *(CiTs 5st?f« c»r ^t9W 

C’»<f!T9'e '«i5^*r 

?? I *S[t5?tS *lf?l*l55 

»ic«{T c^ <5t?tt^l5»r 

cfftn *1^ c^s? 

^«f*ta'« C^^fl fw^'® ♦ftt? I 

t5j*f?1^'5tl^ f*!5Wtn»I 
«if«r^ ^c*r cintr^? »<icaFtcnntf^ 

5ftr«i f^55 cfltc’t ^tf5- 

C5T*! tlfffa 

^rfap^^si V6 fwcs 

ntt?f I ^tTTS CHUUf^ «ljTf^»f 

ffJtr'SU K»1 

TTt^-c^t^^ *>?, n*i<» c?t?« 
♦(vc^tfB*® c»it*i"r«t^ c?«fi Rc*® *^tc^«l^^ 
*tffl*rtw sftllDrtf? c?t? 

(Virilism) ntCfl I 
c»rc?? nf3^^c5!« 

sTt^rtf to mn « ^tci ( 
^5^t* ■^f c?iti^ 

c#r¥^wtf^»ii *nfipii mtm 


»lto fSfl 5Ht5{9 f?nF C^rt^'S ^ 

*fjtr « c^Vjjc5»t«('e 

^ fnl^^tfs JTJtc'a* 

cfltrni c^ 

CW^ ^9, 

C5?t?I1 Sft^l <1 ’jTFC^tfB^ *ftr^ 
C^Vsft«r'Of»! '9^ '8rt?FtC5^ ?? 3<1, «lf«l^ 
?? I <fl^5*r ^t*i5r ^1 

*!t^t ?f^«F ^ W*«^l ?WC1, 

ais(f^ J[t«fta«f®: cw’^fl ’Tt? I C’Pts^ 

*rjtra?i <sfcs c^f? csi?^?«i ?s, 

filf®ff\S3|1 ;i,trf^ fjltlJ, 

f*fj^^tf% 9 «l7ttoc*I? 55 ^ toj C?5 

^1 «I'Tli'®1 

«>Rt5»Tr (C5e[*isr c^l^pl- 
’it«»tfl*f^: cm^xyfj *iwj 

«ft^9 cfc? or^n ) I ?ii w 

ns '««tsts f5^f^5*®ts w? 
n^cs ??n n«ftr®'e cnni 

sts I ^tsts fsnft^55tcs ^t^smss 
nto^ts 9U[ cs*R c^nsti^i 
cnm sts, c«*if% ^ new 1 

fnlf^^tfiinlBwi ntl*l'S cstn (Symmond*s 
disease) OtStCslBn 

SI cstin« 'swl^tcs «if®fn®i, 

^f^b<ints «fswi ntes 1 fnj^5tfss 
cntrwfssi ntsw csten 
^ sscnl *8iwtn-sts'5»j ensi sts 1 
’witton ifTtres «iw*i®rs wen sijtfw» 
nnn estens nwnofns wni «itin^ m 
?csti 1 ^t^F?t'8 wtsii ntos 
cstn, nt^tfsw SI stsfnw ^fssstss,(Shock)* 
^ srt«ii, m ewf stwsi 





«rt«rr^ 

’STtl 5?1 I ^'!55t^ C»Ttr«Ffl c^ C^t^T 
vH’sl wm ^tJ, ^Tfrsr 
^57 ^tc«r <s^^ »r?»! »r*ir5^ 

n>it7R*f?i «t«r * 

nitsf^t^acsrs^f ▼cffi ic^ 

^Tt»»r»r?t*r-^nt*ft5r 5 t>T nti tc*! 

VTt*ll%irtC*J5 '•ST^tC^ ^^rsafsitB 

TO =rt5l1 «T^t-f C*f‘?t«f»l?l »!<CVt6!? 

<rtcv I irilra?j 

«Ttr^ TO ^t:<fir ^g[a^i cf’H cfi 
^ «Trtf^? ’SfC^ C*rc?ff f^f ^ 

fjj TO I ^ifet^iaF 

^tt^-TONt^9nr® irjti'STT 

Jett'S? TOT f^f«i 
^utrr huff j« ^<rc?n c?^ nn i 

^aicst«tn*t5 c??4<r'V c^V*f 

^ni I ^'5^*1 cTOt«'»f»ia 

5t*n ^tr^, ?ff i cn to! 

c^jr-jnt««f^fl jff^iistfl TO ’TCT c«f^5ri« 
ff^twi ^tTO «r<if5iiB? »rfapf-*i 

I cflttn C>T 

'«’^nflT'5 «<itr¥, ^t^ta fa*ra^«- 

‘<i^f?caf ca\sr jrrt^-f^af TOM- 
arfapf^sta ww ca^atf- 
«fta »Tf#a«ta ncf atar caw 

an aw ca 4wmn ataaa caai caw. 


[ a^aal, ai aaan 

^ta aai «Ttwl aai acarai •aat^tw 
mta^atwa hfaa ar^raa acar fa^i- 
caa«fac« afa« ta??faa caaa awai 
acatTO cawa aTO facatcaa to 5ta 
aca, TO.ai-caa-a^ft^ jf^atcata wfata 
faa^^atca iTO^a batata cata ^faa 
afaatM jr^ratcwa fe<,ataa afaa (Neogiuco- 
gcnesis) atai afiataca aiigs atfTO 
caitw I ca^acatwca faj^^a'^a acai 
afa^ caVa art'S-faaaa ?j5 ac<Sta 
F. S. H L. H.-t«ia €r«tca ala^caia 
'6®ta*fa awT aatana ^Itf^cata '« 
TOC’fecata ataa aa aaca ^15 at<ita 
a'faas ^tatl at^tfaa atfaa n%, 
aataaca 'S^tcaa afaata, a^ata a 
a'^ra^i faaicaa wear ata*t i fa^ 's^tala 
<515 i^c^ita wtat^: ^fSc^ a^a^Si 
aa-ncaa facata^ aw^ ^tcaa ^caa^ igaatia 
fewrs, laca wi^a afapaatca a'safei 
'£rf®rata aca «Twaa af^ca atwtfaa aca 
atfa'® aai i ^ ;ija^ ^cfc? F. S. H-uia 
sfwtca aataFca « f®at»|^(Ovum) 

^«»ataa faaft^ aa i wtata c^afa L. H,- 
'aa «rwtca ^vcac?a w^tattaa wwiwaa 
cfec^fc’^catcaa waa's faafai caaa |t- 
caca fa «rcwc’^catcaa waa ^aa*i i fai 
ait*Bcf a faaa aft^s c^c’&Tc’&tata w 
«wta**ta a«fr»t i^lSatca afa^ ^rcwc^catcaa 
atatafaa aia « f#af« ata <iialfa 

wcaa TO^ I 

a^Mfta aa, ««sarw 

a^ata a'^fca ajt^aa «rlr<ia 

aatTO's »i'#a ajicaa f fi« at®tf^a afaaf^a 
TO «rcatf^a afaatw «rt^c^- 

citcaa TO TO atcf I ca^aw ^j^tTO aicaa 



cwtA, ] ciffM JiTtwspw >> 


Tti\, ^Rii nrt 

f^w: rtiiJtfSSrg^ai'eri«rc8fi’l?c?itc=n 

^?tia »[^c^pt5rsf?i TO 

>ri9t«ft« *ft^3 *rtR« «rat»T 

'«<FfS Rw ?C<ltrs(« ^W\ TO5 

^C>(T mtra^ *f*5r««- 

cn-^ts^ritcsffl ^c«r 5«f? 

’Tt^t’iJ ^cir I 

’Bi«:qf^ irits'ef^s TO sft^srs^ 

TOT<f*t « 

«Jt'S'<413 '8lTtf5Wfi?J5J? fifn 

51^ I t*f- 

=?r«tc=ifl f«l*f?i1®«f4t fipll n5T»T’{«Ilfl 

><1^^ n-6t«. 

fi?wc*iii I *^t^ac5® JTJti'as 

3?1, c»is»5{ capi5s( cf^ 

\fi« cs't'si TO ^t9, c^*«=f f*if?ifw*n 

c?tcn I jnti'Sfl ’ 81 ^'wi TO 

vitkf TO ^Irw^f's ^tfi<r 

I 

jrrha^fini ^ ^i c^*i*i 
^ fnJOtfiiw n^swcnj wtai, 
^t^t« 'Stl'S VI 

ft^cTOJt»itntc»rfl TO11 ftiicns ^ 
TO1 «ltTO^l*l 

fttfyitnijri «tc?i »r^t^ cro^ 
1^1^ w nt% Wf w- 


CTO ic^? *it«oc*i 

’TNtf W 5»tC^5 ^t«rTO'« ‘flPt C’^^TO 
fec^Sfsrl, Tt*? ^tTO 
vxKj TO ^f’Ptia^ f^Pil v\ 

(Neurosecretion) I TOfl ^W fTO 

jfjrc'Sa « n<f7'5iiif 

c’fkt? f^f®s c^i^ic^if f’JcnJT f^ci^ 

’f^ri ^t?f I cTO CTO 

STtX'wfl s!t<fTt5lS ^1 Hi^8T«\?[ 
fnc9 (?T«rtcs(« c<5i’itc«(r’fs« '« '"ifwc^Tf’i^- 
ic*r m\ V «i«5« new 

fiic-f *rtir I c^T ^«ft'»ii8c’n 

i?t^cTOt^r»!CT!»^ tJtt (Supra optico 
hypophyseal tract) *11^^ 

c^<rTO srt^ ^ 'flC«F 

'■1*19 fwc«p TO 919 (Optic chiasma), 
TO ’ifif?'® '■i‘l»c*i cTO T^iwn 98c»! 

CTO C*Ft*l 9lj[^3l (Diabetis insipidus) 
<fl9^ C^t*? Cft^T '?l«l ^Jlf^C^C? TOf^ 
C^ff C«f<n Off I 'flan 9JtfltC'®9 TO^ 
^ttcntflJt«^tfl*T cnca ^««nir cTOtc«jfTO9 
(«ra sftfl ai ■ijti^®tl^l5¥ 

ac^Jfsf) 9t'S' «i®t9 '^an v 'fla^ 

^'San«tc9 '«?ani n*?*! 

n?9TTOn fli c'lVatflta to enntta n'fa's 
^9t9 (Dyspitui- 

tarism) 3fr91f»l.Wtn V I 

^ cwcaa f^f^fltTO TOai- 

fflCin (cata cataiS 9c8) int'a^ 

fli, aT^intnnntflfn, ffJti'sa 

n-sti^TO, 'flfln fa catsi cat9 flrH*t9 

(cafla TO) (Spinal cord) 

cffl «rttaa TOcnntfn'8 cTO at cro 
ac^ta wv a9i« ntc91 

<aa aTO enw «rtfTOCf8 •fl^ 

V ■ifw ^Htanin fpwi. 
fsTO^a >« «\^TOrt<flna I 



H3fl« f*W1^*r5l 


J[far 3?rir fr»f« 
irsrfSff af^N w«ii c^im 5f51 f^fecfli- 

f^ari- 

fiftnr^i’FN i c?<f1 

c^m, srf«m f^cn? c^m f^afi 

f%5W I 

4)^ «t5l 

^fsijf I ^fgjjf trifle? 

flNl C’fcei 41^ 

^t’Frs nrc91 

^'^rsr '« c^s? fs?^i ^tc»r, ’Tjt^rri 
4)t-i5 ^t?! ’ll I '»it*fti5: 

^taF-m 4)^ Bap 4i| 

^13 41^^ ^1 ^fr«-Bi::apB a^ip 

^ I ^<sr^«l, BtSTBap, f?!f- 

?t^, caft?ta-«tT^—4i®f«iB ’^’latcaFjii 

^CWC« 

I 4jj{^ n«^vt9 sir v(^i 5|ara? 

’^cfj fsrit^ arsjic-F ^Tm ^tc?i 
Ifmf I ’?¥»! C^taj 41^ 

^r« 511 ’Tt*itfaF^ fiinrtsf^? 

aFfar 's ’!rt*fc!r5 jfjiB 

*ftc?r ( 

cffiT 4ic^^tr? 5fi m 

—’ll itcarsi jtjjN «rcitw%; 

cFf ’lywfa’f f%afi ^rt, ^1 
5fll f6f¥^FTC¥«t ^ w^ 


artw=r, c^tTfr^r c^t=f C’Ftsf ^ijf^ 

4i?i!i f^, tt^c^ ’’ft 

’Tt^c^*! ^ 1 ? \f»icir nri? i ar^sn? 

f 6 f¥^>T^ Cilfft nJl’Fl 5 F?jc^ ^fitw 

iFW ^3n «rtc»i I 

c*itipi f 8 *ft^ <sitn 

«pac^l I 4i| 4jtfva c^Ffi? c#t5? ^r?:«r^c^ 
5i»!l ?? 5itc^tc<nfn»T I 

c^^T frH—5itrn?i n?f ^P{ 

catntii 

nt-aifl I 4|m ^C51C«F^ ^ 1 F*|- 1 S^%— 
nt*it«‘r^: *rf^»ili 'flfll *fc? 

41^^ ^-f«!r c<irr¥ «!t5 

vftc^ I 3Tt<it?«f«: c^pfs? f<P|^ 
'3tCf9 artFftC^ ntW 511-C<t6l, \ft, 
C^ fafC^^ 'Stc??! \*l 511 I 

4j^ n*t«\c5r ( 

csi*f5r) F5iftt¥5^t?i »ftflr ^1 '?'«rl i 

41? a«t«i9 ntsf^sF «it?^ TO 

4|B 41^ iitc»iu ca«?t ?s 

5n» =^i:c«9 '«ir<f¥ ^t»! m 

^15 C5fJT «^v5' ^ui ^irsc? ( 
4|iFi8 ^ritrsfafts 

art:T¥ c¥t5t9irFF«i -r®t«F«r ffC^ 

\%r nc9ft*r »«ir^ 15*1 ®tr«f 'arctt^i 

n« I c^f%ciife 
^«t!r ♦tt®^F!t^ 41^ aHTN 





c^inr, ^t?t 5(tf^ 

^ 5»li 

»r^"r!r i 4 ’s<i c% 

njf^ cFtw ’Si*! cstr*r 

4’!^ ^ •IW’M ’{[fl I '«?tW=iI1 C^T 

f^]:«?« >ii^ ^*js 91^1 

*ftr?j =111 

«(ifs =i'^»!t=r '4^ =ijH=? ’iitft I «ii9 

I \*i ntf^n 

=P?I1 I 

=Fn¥ ^15 ^tc’f c^t=i c^t=r 
•ffai^l sT'^tTf nf?m=? I 

(Sir® m 3?nfsE9i c^, c’rtf^cn^ 
sitr^ ^t'Stf^’f 
fentc? ^rfaFni 

c5li I ^911 ?t«rrt 

c»itc^ir ^na 5t9i1i=il i 

<flna ’!^atc*fa ? 

*Jt=if^af aiTfaa faf-rt c^itf^ca^ 

«atl c^i^ft^i « cs?® f^fa- 
C9it®i C3f=itia^ta =itc=i 4f|5 

ai «ftfa^ta =Fca=i i 'fli® -si^iS ^Jt5(fst^tata, 
SUN 4fi3 ®f^«.-c«ia? « atfl? 

astn acac^ i <^1 a'tn «ita c?^-n 

catn^a *itj^a ata*iti:*r 6ta^ta ^na « 
^ttaa fnata ijlBta ca'sai aai 
ft^c^a awjll cat?^ ^fata ni? i 
a*!i aa ^m* ‘aa^ aacai ^atai ai 

’I? nrptiai ata’ i va italaas^N 
art^. 'a *aa, c^caalf ca as^ 


flftfaata ^%9ia, ^ta 'al a?;a 

*iaif®a §«taa a^ai acati i 

«rf®atra \a *ft?1cai 'a-a* 

fafai? cat^ m a^i na« aitf^ aa i 
a^a: fa?^T«.-®aflr aai a^ra caata nca® f^Fj- 
ap*! cat^ \atc® atca i cw a* faa 
f6f5F«^JTta na fa^tacafaai catt?ra t^ai 
'ortcat’n a^a aa i 

•a^ =»^a naifsa »[a<^ «fata®: atafar^ 
artfa f5fa'<««aai:aa mnj fat«i c^tai» ^tai 
caf|a cata aac«la a'® aif^'a, ^t^ata^ft® 
af^asiwta, aTafaa? ^anttaa ftf^a^ita 
^iw hsTf®^ ’^aat^tcai naif® araata 
¥ac«ia I 'Bigt^ a7tfat®'« naif® 

aiaata ®ai i ^cattn f5faa.at®ai 
<4ia ^fcatn ^taa ’i^taata a®i^t, 'Bit^i^Tta 
^aaa »f8ij-f5faf<.5Tcaai '5[t§tfa'e f^catfa^r ® 
aiciyfnetcaa naa^ fsfV'^ata i cas^a artf 
®taa 9p®afS® ajtfa, falcatfaa, fa^ca- 
cafaai « fal^faata 'v’T(a« *{af®a 
«fcatn aca? i 

?a^if®a fayi ar®traa faaifa faan 
ac® *ttca ail c®ta cata aitfaa wi^ 
at®traa fan ajta® ac^^ caa^i nif® 
iaraff aai aa i acaa <£faa at®9i{B 
aaantni fa^i ai i azalea acfta 
®taarata aaaratni aa ^®fa ac^ 
4a afa® %a ca>?t aa t aa cai*r 4t 
ai atitcaft ai'a i 

catfsca^ afaTrar a?ttaa 4arcaftCT%t»i 
’itf^ajt*! *i*afa® ^a$l5^ 

^a^if®a faarta ^aa{5 a^a «f^t caa 
atara i ‘«a ?I8 f®«rtla aai ataia— 
aaaiaffj ® «i»ii» acarra 
®nf IS ata^t®tw nlta'ta ^ t5 ^t«rw i 



wt»r« t nwi 

W CIW *lt% OT i«.»l1<R 


*rf5r^^ ^tc’f c^c’f^ 

f ’T?;r^s aF»t 'orf¥fc»r 

^Siftat?r Jinf f^ii ^t\ c^zh 
ftsm I 

ai*r 

C5&1 ca'il' fsf I 

^»ic^ nsJi ¥fii a?% nfa«i^ ^c? 

i-hai ^iir f^ii 

^t9? C^ZJf bc^l I vill 

a^n ^ta ai i 
<4^ ca-f aja^ftai'e at^ i 

afa« fail ®Fwa nfaati 'Sfj^al 

a»ii art, '^x taata wtsata ^aa can ai'ota 
aiac? i sFfa ^a-^aa aa^cna ^faai*^ 
'^caa^i at?caa att« i ^aa aiiaicaa 'SrcartR 
ca^tr^ siacsfa araca^ aaaajgs ^^aata ^tw 
^a '9?Fa*3^< aa i 

am » aaa aitcn t^casfncaa^ 
Bfn nfaap® ’Faart *iaimc« caVl^af nfa- 
a^taa ’^ai c^caficna i ^tana car^ 
cata^a naa?^'!? ^caa sfit^ fe«rfa« acacw i 
>&«»« atcna aril'raca '«atfn'vka arai 
naaajssaacaa faaca ca cafaata 

aa, caatca ^|5-r «if«fafaai ^taa 
‘AffS fafaV 4^ta ora, ate® »Tca 
^n-fa^a laaa aca «af’i aaa^ ara i 


wn naaa^a^acaa «Tt% ^<ftcaa ca'm 
ac^taa ^<ara^ ^faai acacai srtacart^n 
▼m ^^arta '«ca^nt«f ^faa^a aafsf^’a naa- 
a^¥at*ia srrt^^faa ^ca r^a ca*^ aad 
^ai® ®eacaa ® ca^fn fa<fta ®caeaa i 
.ar^n «ia tfga^atfa^ cat"atfaa uq^ 
vrtfS aasif® ai^®a aaa ?®*^acaa §15 
sfitc^a airs-ta cncacaa i srrt^ 

aitna «Fai aea 'eitaa ^natncaa fa®efe 
®t^tra I 

<jf 5 ta\a naa^afacna aa«»traa i« n®t^n 
afaaata ®eac^ ffB-r I 4c^e® 

^^«rrt ®eaHt< a^^a i 

fe^arta 'ecainK «••,*•• nt^'O art 
a^ra afesijtc'aa af^a ^ca ait^ «rta ntatcaa 
Sa-oq »aaiS ncaani c^aar iitna ®canta, 
ata ®t«f ^ca a^srn cac® nta^a m a^-sta 
araata a^a a^a nairaa ^«raa a^ai i 

^f®ai:ai| fait arena ®taatat®fn a? 
§aa ^a»ne^ atatatm ^ta ^cacf i 
a^atca na'j ^cai aas ®atcai i ntaatafa^ 
nf®* c®ar®taa at'n cae® fail 

wa *TW ®aata ^carcm ^®?atafj ntaatafa^ 
nf®* ^fnwa a[atatfa®rt ^^taa aeaaai 

c^ar ®t3F ¥atf I cnaicahfaaf «»•,•»•,••• 

airtia cac® aitaa fail arena 

«ii®i8 mte^a all «w® ®ai OTf i 


WlCTI >flta?aRrM 

n«tf® ^«tfa® amis a'ga aaeaa atl- itaea aen itai caef i <«l litaf^la ® 
ant-fs^aw?! fina ftw attowffeta arta-i# orfSrei caca i 








>«vfe «rf«it3i «i| 

I ^al6 ^s(a»tw® csfst’i'isr 
si^sfhr 
I 

.ii^ ?R^i 3T^3ft« ^m- 

^A'9 ’fai ^rm-f5ic>i’?wrc^ 

C»lf®f»irJI I ai'Cltsr?! SI’S*! 

<ii| ^wn *itlaptC’Ft*t 

fi»n 5fta? %-iJr®tc^ ci3i{ 

'«i5« 

fsi^’Ftf I 

?p?iHtc=T^ 

Ft5g^«!ft5FC^ <ltrci5 '»r<«f=ii1 »Ttf<Fcfe7j 

5i<rj ftfCTT f^n ^!fi 

"n^ ^1 Tit^r 

c«r<ri cvf? <4^^ ^1 ^a^tra® cafsrans^ 

fsTBifa's ^ca I 

cafscai^f 'fl^tB «iit^f!t- 

^Ftatcaa »ic«fT ^ c>TtJ?ta ^aca irr^Fi 
<ji^fg «rtaiita »iti^ttaT 'fla^ ®i aiai?® ^a 
4flg fij^tia ^Hataii \f^ca caata ^ttar i 


«fa« 5f?;ai c^ca^ ca atatai ^taata 
aaj faca ata, ®i ajai?® vi ‘flaata att- 
apajatcaa aai fata cFTca ai ca’«;i cac® 
ntca, ®ta^ afa a^ta caaata mw i 

‘fit afalBa ^aa faca 5tfaca faca at«ai 
aa 'flalB cat^ at#ta, atr® aa«^ afalB 
atr^ aai ata i aita aca ca'eat^ 
laa ^iwwi «aa aalaa cara cata-apfB 
caa aca causal ata ^a^ a’sfataraa 
aTtatfa®i aaca 
a^a aa i 

fa^ ajtafta^ cata catcaa 
^aata 'acaa ca>n1 astn fa:aai aw, ata 
aca 'iiaafa aaT-f5fa«.aa aac'ta ^aaiB 
^aptca® at^3^acata faca af^caa l^a 
cat^i aww, ca a"ac^ 

«aaaata ^aata ^wa ca'^t aaataaa aaatf 
aat® atcaa i 

aa cataa « 'saFa’^f ■aa-^t^ia's 
®tca aa\al aca caai a«a aca 
aftai catii I 


Cirf^3P3t^,c6? i%W\ 


at^t afaaacaa ^caps fata wt®ta- 
apjta^ ^f®a ^«a aa i “flaa ^a^ts aa 
capt® ‘nt caWcaa stcata a^a at’® 
waofi 

^ta afta^ ara caai cnw, atataa 
$rt^aatf?® c^-atia (aTlatiatna arar 
a^ara ai) csta cat^taapjtajBatfa® cm- 
ai >• aja sp snr®c® at«F aat® aa^a i 

fatna aawa catartaapita^jB fata 

«<aa *(5 laartwi caa a4r«f aa\^-^?Ni 


5aca I a^taa cat^ta fata ^tlB 
aiaatfaa f®f^t® fafa® ata i cat®ta- 
'eata fafatfetsa at<a c^t^taapitajB «ftata- 
nttaal »fltg 'ata *«a nfaaf® i 

®aa affatlataa a?t<f aetata a«lB 
(aa) atca ®tl®ttaa a^fnt^a ’ttata 
^a^ »ijt«iwa iJjtaaifii atca cat®ta- 
c^fatcaa fn^raa f»fa i «faa ai^aaafB 
fata nal’Pt ata caai cati, ai a* 
att^ catf am aata *rtw i cn caltcaw 





[ ^>»r 


n*! 4f8 ^tif'Q ^t«f ^VS 

w ^ art’ll if ai ^rtf i 

^Jtn^ ^1*11 'fls 5t«f6 

Stmt'S ^ ifai fni ®tc^ jitfBw 5TCW 

■aiS «t^Ta ^na f?n« 

I 

c’ft"<1tf^ ac»ic5=T, 5T^5f iram 

i?i, «TC«F fnn 

^Ftsf I 

c^t^taafjt^jc^a ’Ttftc^T 
^tar^ I ^{5 ^15-1 iftv' f^^alS 

fs'si ¥ar^sf i 

CJ^t®tac*ifa5T 

>iis(-^ till ’tC’P ijn 

sicsT fiff I ^icsa *(t*irtsftfar 


»r^ s»^ iftiin *i^iff-»r^Vt^r 

f%nr nft^i-W’1'1 ( 

’Tfii^ nffl’ffrsra *it«rj>i ff^rtc^ «t«t?- 
apjtJf jfea afi^fars^t afi:5|^ c^v? 5WtS I 
^f5-t c^t^taafj’h'.fe ^ac*rtca*rc5»?i (f^. 
r>r) ar^tf-r^ facntcS c?^ ’jtf-fa. 

cant nn i nn ats 

’jFn^ *ffa#*i1ii I 

fa. a^u. fn. ccr^taapTt^J? ac^sa, catia's, 
^Tfat®i, c®aat^, ca^stcan afinta, 

aa'sca. ^tr®a. at^nit'S, aa^ 

f®ra««atw arantfaa^ '« atafa^ 
aja^^ ^csfi aa^ « 'gatcaa tna aa^ 
ws araaata aata fena a«^ «iatatcn 
at^tatas aan i 


) I -a? ata ta^caa ^fsata 

ir^ 


ca cafta ^c^a nfafa aa^ amaa 
jp^j^p- .* 1 ??^ ir feti?tg atatrai '«itaai ai| 
aT?nt^}8ta^ afarta arff i tr^tcaf 

Slfnafa csft«i^ si^m 

catartata sfc@ «■ aiaata acafacna i 

afa ^ca ataca^fn al «J5jat«{Sca' 
c ^raFcaa arai ifcaf^cna i aa« 
nca «ra«ita a^ «is!nt«f5 catartata m:w 
«rara p aa^ nca c «i^a arafta a^taa i 
iisa f^tca? #ata c’lt*5ajt^ c«ttc^a 
^?faa <fca aitata w-jii ajafta Pt«5, a^caa i 
^^:na aaantcaa «rjtatfnf5r>T ataa^ 


asatlS <2faftfn« ifata na a| 
catartata atc^r *ltatan®tca w-aa ajaata 
i{a I 

^t^a n^fa aa^ ajtcna ai^nt^ ffinca 
iT-iia ca n^wi arafn^s a^tc?, nfr^- 
facaa ac« 'si a{a"^f i ^tcaa ac^, w-ca^ 
c^an af 16 a^i^nt^ f^nca aacnl anca at, 

jT-ifl? «[«( aa^ «f«ta «ica^ attnaf^a i 

^atfaaaatn ant ata ca, cata fafa^ aataa 
acaj ffi a^ara^ catcva aa^ fafai «!^cna 
^fa« at^ata a«raai ca ^a^ata ntatcar 
catartcai aa, cal a'Hfita ir-aa« i(ta 








I ifl's c«r, cwp{ 

sn ^ (a C¥t5f) ^ 

>T^<fii ^c!Tt5?t« ^ Vi, ^ »i^<rji ^159 

6 

*r9"»f:99 «rf^ c*i\f^^ 99t9 “751 

4^1 9»It^ 9l^r C^, 

»irT c^lm I 

‘ilT'ri ¥91^1 ¥9 C9» »-^9 
>r^9Ji >Brrjf9i n^r^re *rtt 1 

>r-s*9 »r^95l C9 C*r'e9l C9T¥ SJI 

C¥9, ir-49 9t9 C9 iP9¥, f99C9 C¥t=r 

C9| I 99t«f 9t5T ^<199 ®FC¥ ’ff*r^- 

f9nr9i 919 cbIi ^r9 

3Tt9t99^S ^f5 fentr9 *-49 ¥9J 49^ 99t< 
9t=r cell ¥91 9C91¥ I 

9C¥1 4^ C9. li:'39 '»r¥f«lfV'® 49^ 9f9f»lf^95 
95^:af9 nft^in ^l8 ^<9 ¥9t 49 ^ ^r89 
•ff9f99 4^ •ff^^sil #9 9t9rt»ltf^ 

9W C9'691 I *rft^9t9 9?C»1 C¥ai¥81 f9C9 
%’T9 ¥9:?! *^¥[®9 ¥91 *rt«9l 9t9 I 
49^ '¥t?f9¥ ^^119 *-49 *lt9 

ft<c99 mw ’»r^ c«r^9 »rt^t9T c^¥9i 
99 I ^t9l fir99 4r*rt^|5 9J99t9 ¥C9t¥9, 
'St9l *-C¥ 4¥l5 ^Jt^f«¥ ¥re?*ft^ ¥t?1 
'¥t9 f¥§t «tC99 fsT I C9 ’T¥»l 9lfn¥ia9l 
fN^9 9T99t9 ¥C9C¥9, ^t9l w-C¥ 

4¥fg fSlfjfl 3t^9It9 «r^¥ f¥C»TC9 9C9C95T 
49^ 4¥ (nrt9i^9r c9. 4^ 
f9f«9 ntf9f^¥ f9»rt9-fil¥tn9 9t9I 
9i¥ ^tr’n 

»lPl^lW9l *-49 f^PTr9 
W ^1 « 3T^9Jtfe 9T99t9 ¥9t^!r I 
49^ 9jt^»lt99 nf^«^t¥91 *-49 

¥t9 ffPfW « WtiS 919 f9Cl- 


^f3n:®9 C99t-WJtf9f^ ¥l9¥fe 

«rf^t9 »Tt^tC9T *-49 C9tT?t^ 4¥t5 9t9 
f^<9 ¥91 19 ¥^9 99 I ^^fiFC®9 

4^ ^91 SFt9l f¥¥ C9, *-49 9t9 « 49^ 
8-49 '4¥^^ I 

mt^t^¥ t*r9 ¥C9 

*-49 T9 919 f9<i:99 CbII 9^«f99 9^tt%- 
¥C9f9i:»l9 I *-49 9t9 f9<C99 C9 
^ *ft9t99 ¥91 ^9t9 991 flHHIW. ¥rtf¥- 
f*if®n «tC99 «r99f59 »rt9t9T f9l9fe99 I 
4¥fB ^rs 9%-9t¥f9f9l 9Tfaf 49ff9f^ 
49^ 9ftf9f<t^ ¥C9 f¥f9 9?Jtf9f^ *1191X97 
4^ ^ 9¥^Bf9 9^1^91 ft^9 ¥X99 ! 

4¥9t¥ 94*19 C9, ^'99 9fif9 4l? 
nf93?^9t9 9919^ 9X9 1 4951X9^ ^t^- 

ftf¥9 «r9t*l ¥X9fitX*l9 C9, *-49 9t9 
«IX9¥1 iaf¥9, 4X9¥1 ^9^ J 

49t«« '^t9 9X95, *-49 9t9 'a'iS^b' 49^ 
« i8*ir-(ll9 9«(T9^ I f^f9 41919 ¥X9- 

f9X*19C9, 891 * 9jt9f9pll C¥t9 9^59 
*ff9f9 49^ >*4>9« 1X159 99J9'5l I 

4l¥^*rX¥ 4^ *f^f99 9t*r >««•*« 

» ^t¥1 

9rTTf9f¥9 9^ faiX¥t*rf9f«9 91^1X974 
w-49 9t9 f9^9 C6^1 ^tf¥ftf®9 ¥X9- 
ffX*19 I C9 X¥Xii f^f9 C9 lXi99 9t9t9T 
f9X9f9X*19, 41 9X91 4^ C9, 

0-49 9t9 9t®1i sio < ® < tan 0 , 

49714 9f^4l99 4Tt9X9ltl99t9f 4tf¥f9feX*T9 
9tfrf4¥ f99t9-^¥tX-t9 §19 
'S9'S.¥t9 ¥[tX*lt59l ¥X9f9X19 9X4 9ft91 
9t9. f¥« #191914; §t9 4tX4t99t9l^ 
^C«r lt491 9t9 f9 I 
9ft?*i¥9ftl^ 





W'f*! KtsT f?r»fC’T V tCft 

I W >43 

^U ««fgi:9i^ f®f^r I 

»-(<«■ lft=T f^’TC’T aftr5»tf%»5!T, 

ar^SF *rtf5, ir-.\sV«.*'- 

«+^ + CsIm -'=5^ -'«* > 8»^ 

afiri’hf c^^sf w-ifl? *{tJT fji<cira 

’jjtntw «it<n 

‘fl=?j6 -aitcil I '«rtN«i 

C^tJF 'SFJtf^r^^ JTJ(!JJ1 »r>lt«f1X5FS m9 

8?Ttf*lf«?t ’TTfNJ -sf?T <rtf?i 

f%5d5 wirf^r®^ aisi’si <rr«fc'®f 

««fV-5f?ta^c*fa 

'•rtflr ‘sFirft^tsi «riirsi’ 

^5*ffil§58t ^t3*i f^’TtCST *f!l1 R«1 I 

C?r^nif|t915F c^. 

»i*it<ft5r ?C9i 

^jg tfl^igii ^if^T f^f^l 

nfifts sf5it=f ^9 'ii9^ ^®ig?r 
9jt»rfr«r'9 ’r*it^ ?91 9«ii 
?1B9 ^?c^t 9 «rr«f'9'^ «tWc?9 

IT 1 

>l*rait9 >T9t«lt5f ^F9l« cnw »r-iinr 9t5t Uffiil 

4fr9t«?sf I iiw 

c’». «rjtf»if^v >r*it9tc*?9 wtir t^inn 


'ttcwsl fSnn 'Ittinil 

?'«9i fifc9taR \ ^t9?:*r5? »-»«9 «rt5F 

f^<c99 *fflar*[ 

^C9ti!r I 

5ff^® >r<3pt« nc99*ri «4i^ 

^c*^9 *rc<fT 9f<rs»l ^t^r® 

*ftC9 JJI I 5r-ii)9 fsf<C99 C^Cai« <119 
9jf^apsi 99 I 

C9l9t5T aFf9*rf^rW9l w-i|9 « 

91 ^F^si'e 8 99C«9 I r9>|t9-f9Vtrl9 

c^sca ^191 «|-tfl9 9«?W '»p 9T99tr99| 

%«19 I ‘fl C99 9t9I 
?1ta9l^ ir-419 9t9 f^r^fCa f 9J99t9 9f99t9| 
*r9t94 I 

®t9^9 »ff9®f9:99t« 9Tt’TtC9 C9tr^| 
fnfww fic»R 911 f^, Rat^j^a C9st9 
•iiaffB «rac9i aFi9fi:9i anc? C9, ^r-<ii9 i«i 
9t9 Rc>rca caRra^r f| aia^tt ^C9Ri:»i9 i 

«r«frf« «t9^9 'srt^^ila 

w->*l9 9t9 91 'fiSiflsI 

RR ^a^at'jfg ?rtRf«¥ ^ntta <fl^ 9t9 f9<9 
=fC9%ai9 I f^R 9t9if9C»J9 C9, 
ajt^rRR^ af? n < 49 ^ 2n 9f9“ 

faRfe 5(5 9F99 99^«f «IT9 ¥91 9t9 <99^ 
<9^ 9i?^car9 9t9®R9 99ti¥i:9a 

49^ b 99, ^C9 fifaR ¥91 9t9 C9, 

<4^ »9c<99 ’rt9tc9r -49* fr® arffSiR® 
9?ljC¥9 9t99 ?tf^r R<9 ¥:9 RsR aF9t9C9 
>9, 98, sir, »«», >S>9 tlI9^ ':b'8 9t¥f9R^ 
9F99 99f W'QRa 9t99 R«*f*l ¥^95? I 

C*tf 99^fgfl •rfg^ill f9»TTf9 f®R 

nt^r 49^ <49 »rt9tc9ft RR ^-<99 



cwm, } n-m 


^t^ ^zim I isf^ JT*nftl5? ><1^15 

iftf I 

*1’® a^®^e ff-isn j(t5i 

^ «, ^8, Sb- 

5(^N nffl- 

^«r^I «FC?|it I fsfsf 
’i^rtaR^r ^/» '"b* , »/abS 

♦ftsT I Jicsr cn, ^?^c«rw 

apsfto 591C91 nfii:ft*ita 

^»f^I /TT f^c^F I 

TT-lfl? Sft^ ^/T^-Iflil^ 

nfsiii ntf, ^1 

w-4i{ ?fvit5f irr^T «it*j‘5Fi I 

n»(? f^?i I 

'*r<rjt^ 9rf*f®f^'f w-uq^ jjtif 

Mnf cell ^c<ir%r8^ii I *«rtf¥fii^cn?i 
®f«ft^ «Iij^Jl?j«| 5JJt»lf^f*ll 

«ir8 ?[tq5f^r“f^ 

*ff9^*it^ fFC’rC’J fif^ flH 

^t^ vabSitol 

fsfsr»r-»flfl JltH ^tW«Fl5 ’rwt?f'« 

feci!<r ^:af^£2^s» i 

s= o’bSi'^ ) iir-iflij ^'(TM sitW? 

I 

»ff^«f^£«nr m cww 

»ff*r«f^»r «it9i^tf«8f»i ir.t!i?r 
^ fFcw Ar^, JTT iim »r^<rn 
fet8W ^l«5f I fsf^ *1^ 4?H 
^fV«Tsr C^, ir-m »«|| f«^l5 *rt£?S *}WI 
•<? 15 %9[ JftST, fw^l{5 

^T^frt ^CW ^^«{5 CifJtf«- 


f^T^m m^\ ^<tt<ir 

jpjir# Tfc^tl «r^t"r i 

«r^t^ ill-sn c«rjtf«f^? ^ fs «fHrt 
^wffc»i5T c^, « b8>«»^«» 

va-i>8b«&%i-4?l I 'it? n-m 

»it5( i 

®c?twi f^»!i 3TFca9 

n-^n JT^^ritfSa 

lafS? 3(t=f 'Sbs^b-i ^»fi f^’^fJT 

?FWl'®JT C^, «r-4a 2t?® »lf5T I ( n/« + >/«>) 

311 »b8%«l =(tw >1£^, 

n~JiH »lt^T vsbBVtS^^jttOd/io'* '8fCW 

oiSid^^todoi/i.** 'erc^fFFt 
^3fi5s I 3rt55f^r*il 'Br^f«if%^ 

«ii^^ =q!?fc8r?f 

fsi<F f*T'«fc^ I 

'nt Mr f^<cF« ^jt'Tfcfl f®f^ f®i:^t*ir*rf«^ 
^caiw 5ir3r^r<j ^cfl%9isr i ^®i5 fc*ii— 

2 sin*|^>-l —cos^. 

fsfk n ’ftPrf^^ ^i;®£? 

d\c5%»!sr, c^i^i 

2 ^ a/2 /<2 + /2) 

ff 2 * 2 * 

/{2+^/(2+/2)^ 

2 

f9it®£sr5 ^Ttf^tJr f*il5iifjr <ii?l5 
*fc? aftJfi ^t?r c^, #r?i f*r®i aftz^f 
TT-jnn ^i^ III ’T^«rjt{5« ^cstt ^c3- 

%?!sri till*rt3j«>8b4sm<ii5i^ 

"ft^r ®itt^-fl5 1? tfT^^ 

%t^ 9^1 ’ftf^f^^ #nfc« 

«r»?H C’f, »r-'fla 





fgl-uii w«(j^i nfl^rw f«fsr <rCT fSrn- 
ftc»R 01, «■-«! ^<rt< *rt!r <i|j|3*r 4^ 

«R 4^^ «i? I 4®tl^^ !«!% 

fH c<frw c^rcsfltsisr i ^«ii 

^ 4^ ^Rprfor^ c-ftsf 
Of^ I 

^«>o JTtr*! ^jtW^r car*it5it»r ^'®* 

^rc^* »rr?tt^ •twcsi ft^r *r<w 

91 ir-4? srt** (^<9 I 

»r-4w >ft5T f5[<C59 iw^r 5ir»i 

Ifsil ^tvi |sit5’T’r?a tn sisftft- 
90W ’ftoi *ni^"r w-49 

Oftf^ 151 ^11 w-5 4| 

1C551 I 

Cl®! ^'•* »fWi 

511^15 arW^T «8 W-I^l ItH *f<l 
«r-45 ^Pf M? iml w-45 *ft^ f^<nH 
5jtnti5 cirw9 fNtntfli 45 ^ nT^hciHai 
9roti nPr^f5^[or5 c5or 'ic^i 
itoT* I 4i«n ^:"r5 feci<rntnj c5, 
cfltiWn C5 cici 5T^<rj^ 5t<?f5pr& 
51^15 *itar nt5iC5l 

nfl *r-45 5t=r It5%9l5r, C'595 C^ 
cici 'SB «f-ffii[i ito{ c*rw%»i^ 1 
9rtf%f^f®»r J>9 cici C5 

101 §*r?h5 iorfir«i!T, ci»i *itai 5^1 
ofcil OT^ iti I ^5 

*fflf«l 9?^t«5 «I«f5lf^ ^ 51^15 
*ffl(^Nt5ora W5^ sn 5C5 os»i «itwi 
fi| iTtf^i uni »rfitiT fHCifinpr 1 
4itn tiPi ^ uiirfar iinitrfi 


ifiti cmffw 41^ m 'nt »r^<fn 

ci>?^ Tpifii ifr ff'45 Mci 

’111 iciftwsr I ci %m »it^tnj «r-4i 
stn f^1<5 IClfmsT, niB 

2 IS < « < (2sin},+tan *9) 

’Ttt’i fltofsrit^ti c-im ^cii *Ttitnr 
«» itJf nfl ir-45 ^\^ fsrfi 

iciH I 4i*ri ^fi 4 i{B <aj?ci 

c^9\ 'i9fgr “?ar9^i iltil 

firtti’T? w-ji? Jtfsr Men 4iiB 

fiifHii mti *ri i^cii *fW>iti 

15 »rt^nr ^-45 Nt^i Mi mti c^h 
^ti cifel ic5J{ ^1 4^ firitii «r^*r 
sjfsf Men wri ci 
^<tren iii 5*11 ^cm, ^ten ^wfBi 
nWeir 45 nc5 ^ti w-i«n ^t^ 
^•fi mti cifli I ’ifc«i 

'Qitf^’T ^esi ’?i5fB ^ftfiiti leifie^jsf :— 

=r ^ % 8 8 «» «» Ir . 

!l 1 

fii 4 I ^cn nt^teir ^r-iii 

Men cE^ ^e-ri m n ^1 "-45 

sit^T Men mil nn'i^ ^rMtieni 

'ifintil' c«t?f5 fen f^feiicificn I 

iTt9i^®rr»f «rtf5f'5 nti «fte*r 4 ^ fe’ftei 
w'45 s{t5f f^<en «rit»r fien ife^rtu, 

4111 ’ll*! 5tll fiTCltll I C®nitc8 »r.45 
in fi<en m^ 4ilB wrlftfii *riffe5 
m fecai leifieni 4fe niffei ^rei 
«T^i carfli nffei leil f^^ «rtci 1 
carfti iri^ti 

9m 3TC6«i mMn 1 

ffePr MfiM ^ wfMtf icisr— 






tf—tan (?—If tan*<?+| tan“<? — ••• 

frr*ii f^t^r^-r *ft< c<ar»f^t? 

carftc® 

»Ttc»i ■»> n^iTT-ui? 

ft«!r I 

?ifH^ ^t5» m ff-iiis *jt5T I 

-| -4 tan*' I — tan “‘yyv 

c«5r?rf^« catffa 

>in«» 31tc*l ins 3Ttr»t '«H91tS 

ff-ii?*it*r ^<cn? ^3 ^I5w 

»Tt?t^j «at?«i n?iM c«f^— 

(i) tan "H + tan"'y 

{\) •^■■5 tan"*!-+2 tan 


»r-4i *ft*r fi|<f 1 f^r*i ^51 >?<ll8f 
c4sr— 

tan“^i+tan |f+tan i 
iV8i >itw §f8 ^cai? 

^i9 ^ ’sr^ftafr^— 

(i) ~“2 tan“'|-+tan”^f 

(^) "^=“4 tan”* i — tan"'f^ 

ib-ao 5TtC»l "^ai 

88* m ff-4ar 

«FC?5r I 

^tsr ntt 

7T~m ^p{ 3ft4lT^ ?*ri 4?f 
^ <fw n-AJt 

fsr<a =tc^, ir"rfif^ 

TtPf 44^15 c«rc^ Tf^rf? BfC9 
/r-49 *lt5T -sTt? ?? f*? I 


iis8 »iti»i c»ni i'»«» *f-rPi^ ^fsf 

Jit^r ^?n:« ^wh f^ri '«iit?-t 

c-rt« firr4' aut®1aF¥ 

ar-4fl 4tt5TW ’TWtST nt'SlI i 

iirii >Ttw 4^15 ^rt^tc^i 

^t5( *r<i ?r-4fl sit^r ^4? 

«K3!fl ffl *ltii( 

I f«fsr c^ »ft?t^j 
c^l5 ^t»il— 

-—*4 tan'^-tan'^iV+tan ^ 

4 

>n*irtw wttn w-rt^vKT5» •Kvw 


iif«o ««• *r^» 

'S^ 77-4? S|t=T Wt^rNl iv«8 5rtC>! 
8**4?^ilr*« «**?-tf^f ^sr *rf?l 

•9^ *rr*r Bft3ft41 

«jtc?i ^ c«t%? ’ft?t:?r ff-4? ?t4 f4<f 
?f?t I c«t^ ^^tapr*!— 


(O 


n 


6 


. 1 + JL _L 

2^2* 3,2* 
13 1 . 

F'T’B.a* 


+ 




• •• 


£ 

4 



Utir« ^ 


ff-4?r j[t^ c^ ?Ffli 

I f^?C5 (Theory of 

Probability) CSf'S?! ?I5Cf I 4^15 

<r?ic*f?i c^f^r 

cfN «r«?r afca^lS srsit^atei 

»ra»ics^i iJfsn 1 «fai ^aT 

srsKi a I <iiana l <iiafi5 ?'9 «q| 

»f3j«r9ia a?ata ^ca 1 1 

a ?aa «rc*f5fi f«?) 'srntw^? 1 a??ata 

?'!jf8 ’ta«i9ia fe*ra ?'Si5a 

3!aiiat»i ’[a«i(:a^tasfqa ^*fa n^ata 

* 21 , * 

’i^tain ^stai ^fsas 5fai ata 1 aai 

ata^, ?'ai8 x ata ca'«^i cai5 y ata 

^raraiat^t Jiasicaata §*ra 1 c^r c^car 
3Tataiat«! >Ta»icaata ^na W'esfSa n'pata 

^iftaiii “ atai ^ai ata 1 

^?ata^, 

2 \ _v^ 

na X 

«i)^ a?c®a aat^tai Tr-uja ata tafa ?Fai 

a^^a I 'i\rtt att»i faa 'sa-a ata •fa'ta'1 

5 tf«Tta ff-'fla ata nta 5 aanttaa 

«r^a^ iitia 'S»*'j8 nat^ta awtaj n-^n 


>>a»|g nat^l Ktfaita jr-4a ata nta «”i8» 1 
a»ii at^«tT, 4^tta a-ata ta<caa «nita wai 
ata fa<ca aWar ^ai:^ ntca al 1 

■sracaia ^raa aai ifcacf ca, 

a^ata «ii¥cart?i a^an arat^^® mm 

a^aji ^a aa-^aa 4f^ ca^faa? i^ata 
6 

a^raai atai catartrai ata i 41 mm 

at^tiiai'® n-m ata fa<a vaata cell ^cacii 1 
cafta 4ar}5 ca'cai «• wa Th:<sa 
<tf5 csrt^?t a^aii arata\« m^fm i caffe 
a4*l5ca»t?ta acaj i«8fS cwt^ a^ajt®fa 
*fa-acaa caVfa? ftai §^taa 
«i??ata*l, 

6 ^ 154 

“ 2^0 

at TT =“ 312 

n-m ata fa^raa artaa? ^f«^ta ?tfaca 
C5fc^ ai afe fca c’tcf 1 ca^fa «rtatcaa 
«i^55t« aca cn^ 1 ff« ca ata 

cnc^, ^ta ?ai« a^a aa i ?a ?-rfa<F "^ta 
^ai a-4a ata aftfaca 4 ^ «rai[ cna 
^aft; 

n — '3'>8b4;)a«»4'3«» 





»ts 

?fl ’TsHf^ 

®ts 'wrt^t!it*j »rti*i9 'Bfr^t^ij 

®'55S «ri:?r*(?f CSF^tt^ f^eifsJtClS 

^>ji3ri?*l 5Pi^5T I ^15 ^tari^«i5r 'aqf® ?f*T- 
^ I iS»i 3Ttt»! f^fsr 

m*! '8lf?f^t^ >4*1. ^Jf-fjT. 

f®<^t 9»t'® I 3Tti:»i fsf^ 

c'sV® ^’Tfssf, ^a^ilt«ifw?T^c®a 
fe«R'' ?it^5j'«cifi5 5iiir-c^V«t9T 
f®. (fl^T-pT. 

i>o«» jTtc»t ^t: 'armti'N ^f«?t5r 

c^rtn cTfSf I 4 i| 8 ntir 

'BTsr 'arit'® 

nf«*i'3 I «i^rfcsT 

'8rt'«!i fjiw^f^ mw 45t?-c^pt*i ’rf^^- 

"rtsi?f ^*^14 ferH^i^it^fj ?irt<^ 

I C»T SfSlCII C*ft|tl919 ’»lt^=I 

f^ffj I i>8« 5itr9, fjf, 

'»rt^. '«rtfl-4i?r ’if® 

c*!^t9i jft»r wj'h® f5r?itf^^ 

¥tcwfl wcf fsT^tfs® ^asr I jrt»r 

f®fsj ui5f^ 

c*ri I n? n« 

ns '»ifv’Tt? ^iT star (^»8e) 

(>»«;») f^tn ®tw 

fUffw *11 3^ti»i ®t: ijsf'- 


•tfi5t9|5itir ®cif® ^51^15^1? 

<6 f^cwin 5<ritr® f w I 
>&«94!> 5Tti»ia '«i’tfl f®f^ 5rtc?f^- 

'«fjt'a 

ci5f^tc?frj|9 *tcTf I c5|^ ’ll® f®f^ 

f^®t?r) cJuaf^tCf f?’rtc’j« ®t® ^la^f i 

« ®f»i® f<i55t5( fe«>*rt?i=Ta 
^tfai® c^H«i ^^^14 ?t5f ’iwl I ^t5 
ni’i^*n-®ti®?i ’ii’ii f’lci? ^isnnfT’iT ?i*«— 
«r*fjS®jfpi sTtiJiii §«s*ttf5r '« ^usT I ^t« 
®i9i 'fli^in f^isB 

i - ■^tf? mw 1^1*^ 
®H-sif®Pit«l® *twt«f ‘fl’fi it's! '« 
f?*l1li’T fni« ^T’t5tl«9 »iw c®ai ®tl5 ^1 

c®tsi srfi ^«.*rt?5r i ®ti®« 

®ieit latyfc-f af’l'nif^® C*rtf’n»lH, pH- 
fil^fta? mw SlfT Il9l®ltt®, ?!ltsT ®tF, ntST- 
csrat? stt’T, Pistfsf®, ®ti59 >4i’iti^»i 
f^i8 faaFJtIfs ^®f?r >1^^ fniw i fiff?!* 

cw'^ f^55ti=i 'St? ni??nT? sii?T ®nt«-c«® 
fttiJr? ?i«? ’T’^c# *ifc??"fi f?n?®ti? 

Sm^rntnri St? ni^^itic^^i c®i®«, 

c®, ®*tt9 WtlB ®nt«-c?® 

®l?—®1 51?. ^^fftn «iwt^® 

®9ii?®^ wtiVi <ij| 

?rrf?affw?t wi9>^ »it*i gf? mw 

C’lfilt^l?? nft’TC®*' SH^ 





>w^ fCTi^i ¥tc59 
|17 ^*1 ftn ^ 

®t: ^cTcna «rcf 

f^H ftnftJf^l c’T^'N 

fft>r f«i>Tt§ 

»i«Fj cTlc^ 

f^cw c^raf «i i 

>»c» 3Ttt«i 5t: ’wrWflt*r *iw^ t*rtfv 
I 

wt: ^Wat^ c^f^-factrna faf^i 

t=rj>fBSfe ^ ’ftcar^ (If^ai), 

^ (tfaai), c^rmt^lB jrt>T 

cnfr^ c^.) c?r»ii i 
¥t5 

^a ^tfaar-'«i «?tjrsfii^ jpf^i 
Commission on the Chemistry of the 
High Temperature of the International 
Union of Pure and Applied Che- 
mistry-c« wlirc^a ST^^, ftHWt*! afft-fsf ¥a 
c>fi-»r*rftana Ifewc^ta wj <iia^ 
ifla faarfsr fen»ifaf^a CFstaait^r I 

cat’TttlS ^a Jtt»r c^afwt«^fafa 
(c^f^, ) ^h«faaf ca^i 

i^caciai c^Ttf^ca^ atPrata c^i^sr 

c*(zw 'Sttv 

JUfsresar ®ta «ia c^^csit*if^ ^ntfa «fat=T 
¥ai forc^ii >a*> r®fat «r«ira 
w *!t« afcaai ^tit^l Saia 
«rai»ra hwtf^af ^ftaaai ’T^f® cac^a f®fat 
<wiartaf^‘W aa? ai^f ^{afta apr m\ 
acatfti aftatafi »n»tf«faf'« ^lAwtaa 


caiaf c¥. fw. ata¥ ^<nf¥ *ia¥ta ¥t¥ 
¥nR I 

¥ta^a fawta ¥^i'ipr 
’Tfaf^a f®f!i atataa »i"at¥¥ fiwi» 
9it»! car¥ f^fsT 

¥a atracvpf Ifssafa i 

®t: «itartata i*j8a¥ caa^ aiaaai-asa 
4a^ ’latrataai -na^ cfe¥fa¥jT»i 

cat^ «r¥H ¥WC¥a i f®fa ‘antaa 
fa^ra ata¥ «ii¥atfa ’a!a¥ «r*na 

¥cacfa I atjg facacfa i 

C«rtC5¥! t^- ap?t 

f^N 

c4tc¥: «raaata a*?t ¥tw 
cwata waraf^a ¥caai 

f^fa caata cai:¥ fifcaf%^i *r?l¥ta 
aa 4a^ a¥at^ ¥ca¥ cat¥ 
^wtR art®¥ §ntfa at® ¥iaa i atra 
^fa ¥fa¥t®i fa-^fa^tacaa f^ta ¥ia¥ 
cac¥ Iftafa^ta 'iia. at® 

s^Fraa i ^a cnata cnnta fta attt¥taf«i 
® srrt<&-aTtiata^ i 

c<«ft: a*ft ®t: fH. uia- afei:¥a ^a^ca 
¥fa¥t®1 t^f^tacia ^f«afa®i acaaatntca 
ifcaaai ^ ¥raa •aa^ ®taara 
®wtat¥a ¥taat^c¥a caf®¥rta ¥iat¥ 
carts 4a- ^ta. aaja ®^aatca acaaai 
a?¥ ¥taai ®ta*fa fN®ta^ ^- 
fa¥taraa ^flrfaarta ca^stata ftatia 
catnata ¥caa i 4ana f®^ ¥f8aft^ 
¥rac¥ af^af^ta caa^tata fa?j» aa i 
caatra f®fa at® awa fitaa i 

>»8-84» atca aa? fatrta af^cia 

ar^¥^ ¥ts 4a* arataa 



tfdwflt, 3 mwtir ’VicfiRWf 'srf^Wf«T >•* 


f^ c«rt: sr«?^v 

f?»rt^ 'STr^ts ^ f^®tsf *ifTO 

fn® ®t: 

f®. ««ui ^{? «R?irtf^^ c«rt: 

'Bl^si C'fC’V 

^ c^rc^^f «rjt^^tl5? fe«,*riTr^ 

♦ffs^iFi «r^i5 I <35 'ari^ 

•frat lat^ « srrtf^fii^ts cl^f (Strain) 
»r<r^?ic«i?r •ilt’iFl »T^=F*f?r 9C»I11 

iR 5T^a *f? c«rt: 

^tik^ 'mt^^tntlSv 

(Organism) filJltl ’FWI «!1^ 

^lT?'«rr*i?t«i'Pr^ nzvf^tn 

97 47^ ^t7 »rt7?r«ftnt7 95 

f9Wt9 9f%C77 ^9f97f1 

97 I 

C«rt: 9’f|- ^»8«» STtWI ^'3'9tr9FT 9t9 
««9^ f®-(flif ¥taf %tC7 

^Zff^ ^tC79r 'BfTt'a C^9fC9t»lf^n 
CTt’TTtST 9«9 I <l|7tC9 f^fsT ^nfiPs® SfTt^- 
*lTtt9t»lfaffe C4Jt: at^9 «fl9^ 

9Ttf^r7'e»!f^7 ^Jtl9lf9C7^ C«rt:. «4’r. 

»r^Mr4 'artC»T9l 9Jtrl'^'«- 

^t9 f^-'«^5. f^) f^rPpT 
»ftr9^ 97 ‘97^ 5r jrfr»<^ «t7«- 
71^ fire7 f^f?7 9f«17ft^1 

7t^:7rt^f«F7 C»T95t7t7 ft»rtC7 
’ftSf 7fr77 I C17 f^f7 75 f7®ft7 

7%7 C7H7t7 7FC77 CTH^ll f97tr7 I 

>;>€» 5Tt»J C9r^ =*Tt9t7T «r?t79tf( 
ftfh C7r9 tt7 itI77Tr7 WC5 

»rt9t7T ntr*57 «97^ ^;t7 ^'?t77tC7 >8^ 

f^PTTt fN-‘97 »n:79*n 9nr51 


^7Wtf%^ ^(3917 ft7 tlris C7\fS(¥ 

’fC7771"n3-«t9tf^3 9t7C9 \ 

»rtC9T csrt: 7»9^ 3Tt7t®t7 7t7 I 

C77tj7 9Tt7t®t7 ^f7«fW7 

7t«t»\faf 77 «?f%7tf93 

9r77l ^il7tC7 fst^ C7f®C7»r7 7ll7t7f«r 
9N7« 497»! ^t7T^7 f7at7l7 

'»itr5!7 I ^a4'> n'\m ¥jt7t®i, 
ta, C9., aFtTf « ^^7 f7f®i 
*rft747 7'C77 I 

<77 4. '^7'9t79tl7 f3l7 ^Ttl%- 
7rr7tlB7s ^^nt?r77 9ri777t7 
f^5t7r77 '8f7 7ttcaFt7ll7t7f57 

C«rt: C777Jt7 4 '«7t573t7 *77^ 'STF^fTT 
5Mt5t7 C77C7^7\7 7tr7t7raF f3f^77 
«r7t7 ®t: «rlr793^®t7 C7tr7^tc77 9trw 
’T9t7tf^f3l 59177 I f^f7 f7fe^7r^7 79^9717 
?tfera"r7« C7^9Tt7 f77t^ ^7|fe|5fecfe7 ®t: 
7^'7 f^«t7, ®t: f^. m ^T#t7, ®t: 

C7C7 ^J75T >77^ a’i- '7'7 C7t75 

9t^t7 t77t& C77r7fel^7, «1* '8It^7T^a-«77 
®t: ‘77. f^rc7^97 5TC9 7t7PK 9C77 
(77^ ^ZW ‘7f»ir9^93t7 CWl7lS5’-<77 

^751(7!^ 77C9t «ftr«!t97l 5^177 I 

C£ft: 7fl?( nC7 C9 *lf77>f7 9a7 
<77^ JUtTreni ^’itft5t»II77 C«ft; f3. *ri*S¥l^ 
*77^ %|7 »f995?rC77 9t9 C^flTf ^t7 9rC777t7 
7TtntC7 7^7 71711 7t« 9C77 I ^flTT 
f«f7 913(5 «lfiMl77 717J Institute du 
Radium-'® nf75K7 5C77 <77^ UV G5tf%- 
C7l5 79C7I 7?ti:7t57t7 arC5 ®t: 7lt^t7t7ftfe7 
5115 7t5t^ 51771 Institute 

Superiore de Sanita, International 
Research Center for Chemical Micro¬ 
biology «rr3^ f5f7 f5|5t7 9|f57tt^ 





>•«» wlw • (kwt 9 


«fwr®9 f^JTCT m: t f^. 

’TIT ^ti»it53ii ^cflsr I 

^ C^. (flff. c«t^i 

C®t»11 sTtC'l SfTftSr^*! 

I fsf^ f^«t^'«?tf*ic^ u5^i^ nci 

•strati?!? ^rnw 'Sf^rt^’ 

(11^^ ti'N’rtiir? “f®! 

'"I’l <sm 

ui. «ftl- 'ii’r. fiirPT>r 

fesp ^ I 

>j»..\5> sftCT faf'e®if^;fTt9I j^fl# 'br 

^f«st?r Bt: fB- isr, st; csf. 

(tfir^ »ftB wiJ( fBf% 
<(jtBsit*ii <ffjf fiff^iitcsr « 

^?{ i 

nc^r fBf^r c^t^Hii ^ittarni 

(fm’fWtsr 

^ISSf I 

>9«V5ff9^ i»8> JjfJl 

^c?!? I fafsT 'sffjftr’i? ftfo* BT<i>c5i c*tj5t- 

^Tfjf «ftf^ 3i"*ic^ 'BiS’i^t^r BWari c»r 
^«^csi?r *ftf¥ftisi« 

R «. <H^K %. <«Jf, HTt^. 

^5ts|tr^B c^ ir»J ^Jh 

*|1%JI «t«m Tertiary correlation 
»f"»tc# <ap?i5PTftc«? m9 !5wffn, 

fBf^ Bti nfaBt»i’F ffr»!5rf «8> jrtt»f 
fBf? liiHtfw ’Ffifncsr 

’Bt?5ri c»i<rtrH ^fii< f5rBt?r 

^fff f^nsn f^fsr 


*r?l^^ ^tt»I fBfSf 3T^«f <f,tl 

tfftt^ ’T^’T f^paii, Bt?[ wiw 

’‘(WT c’lit «?ttf i 

-sff^irfc!!? fBfs? jfiT’s 1 i-lS? 

lTC^^*r!“'»f® f^f®s 

«f4t*r ^r?ir^sfi « >s<*8 5Ttt»i 

cwt=?Bti ^5 JSb 

(i|sr. ) ’TK <4^\ 

fsi^ c»!<ri 

I Tn. 43!. «it^. «rt?f. 

BfaCB? »r"n?-4 (Wealth of 
India—•’Bf<*|r«t Sl^l « 

f^3r!f3F «rf««{ts?) %^CT|5r i 

<$. Brt!f. 

nBtnfB—-rt^ri 

Bt! 'a!fsrB?t*l ^ 

’rt«ft5‘lBtC?r JffilB f¥f®^ 

BfW « ?bt9! 

c<3rH’ tt? nc=?!ii f I 

Bt: bWI Jftca»<l C’Tt^?! 

!SFqi,sn?«i ^c?R I >38% >rtc9i 

jff ^j\t??r^t^r fsi'srf^Bt*^? fBf^f 

4*1. 4*T“f»r. fMcff 9tt® ¥r?5r i Btin? 

f%f^ 495t?t!t? c«t: 

4V. '4t5. 4*r 4?I »lfaiB 

f^^r-49 »fc^?[*rts Vi I 

*i?!r c=f«ftC3f =!Tr!ta n? »j«sr f^t- 

c«tt: 4»r- c^t»it*ft%f 4fw^ *rf*iN»l 



»rc^*ri wf5 ^ ^-r ®t: «t4i srt®rtor-r *ffiri5^*i 

cipwtfnT ntsf I 9i'8c=f?i 3ft3ii »fcw*T «r^'*r ‘*f?‘f » 

^C*lTW C«ft: CSf. f® >a<SJ(S! 5rtr®T3 ^ *ltC*T C^rtlw 

«rtit. <fl>r-«iw 'Bf^lc’i'e ’ft® ®W5T I cw '«rtv#tf®® ’ti:’si«ic’^?i 'fl’ftB 

®<R ^ft9f '®f^c5?-fcsf ®iw 'Bit’ifi® 

«fjt®sit*Jl n*fK-f^wt41c«f5 '«it®f‘r ®rj- fnftr*i5( 1 ’Tti»iir ^fttn 

ft*51 «rc^^tt9 c«r^ c^^, m^n '8i!5^« 

®^tc® W'Sfl ff, ®tfC® “f®®?l1 ?*^Tt«1“C<Sftt 

%• wfc’tW's ®*f ^*ita’3>rj{i:?“tr*r ftcs 

Ttc’p—c*! ftw ^tc? Ti I i?nf?t«i5T I nr«i® clfe fvf®^ 

c«rt: f»r. 4®. '«ft9. <«)>[. c<3}K- ’fc^tN ®t?r ®t! 'st^ 

(415 f5f®5 f5csr^*r ®5i9iJT y\^m ^r-rt^t?! >^1151^5 

(415^ (flsisi c®\»rt9i5 lt«r® f^t»|5T, 5tr® V>^ c®c«ii >>^8 

5[’it59^:5-rc?'« fSrm 1 ®t: ^?t5 ^ 1 

?llt91 C<irt5-(4I5 ’nt^5Jt»! C5®tf^WC*l5 

ftt-tf ’fr?® I 'Its C<*^ts cw. ifl®. ’®t*j3 

’ft55*lt5 r5555® ’«rt8#tf®® ^fJtf^^T*^ ^f'Stnf®—“tt«fl 

(41^^ ‘Crystal growth and C«rtt C®- '41’T. 5^*ftC5l 

imperfections* ^^SC® 1 C^CHt»lf®?f ’TPf’S 

^r55*lt3 ^f®c® 55Jt*l ' r^^tt’fS 'flfltn® 45^ ST^tR I ^t5 f^^t®t55( 

®191C® f®0f «It|. fn. 55t«^ f®pj 

c^wtPrn •jt® ¥1551 511® <41.«(415. (41. «4t5 c«t%c® «r55 

C5:n f®C5 <411:5 f®f5 ^t5 ®13C^5 i ®t: ®t%5 

5^®t5 ®5 >415^ ®bt91 C<5rf5-(415 f55n f^-(41^e. f®. (4)5^ If^5t5 «at®l- 

4tW5*n ®C55 I ®C5® 5515 ^15 fsf5 C®f5 «J5 5tC5CfI5 ^415^ «[Tt®tC®f5 

C55t55 *rWt<f5®1 f5®tC’ni ®5 5tl5C5T5 C®t«11 I <4|ft’?1 5^5tt®T5 

C«rtC®55 <415^ (415^ «f5t5 ff5tr5 55 I «15 5Ttt5i:5l5® '« ®t5 U. K-5 

C55tr5 ^t5 ®’Jt55tC5 (4I®5® «fC55®-®5^ ^TtfstC®*l5 f555® C^WI I 
I5*ft5l¥®55 I5 *rf9155l®®5, C«rt: ¥^35 ‘415^ «• ®5 ’[155® 5l® 

*ff»lfef^f®5 ®5^ nt®,>n1 f¥:«Sl5 5i5 '6 o* •-<415« C5>ft ^55*n-n® C¥., (4in. 

*r^ »r5t¥ *tr55*l1 ^ ¥155 l <4|| 55 ®, ®t*ft5, C59!f®5t5, apm. ¥Jt5t®1, 

^^5515 f5555W f5t5 ‘Polymorphism and ^®t5¥lt'a, C5t¥tt?tt«tf¥5l, 

Polytypism in Crystals’ 5tr5 ^¥ «r¥tf^® ¥5tf5^1, « C*It«1tC'«i5 f5f®5 ®t<U¥ 

50111 *155^ ¥tW f®^ ¥t1f t¥ t¥f®¥7t® 4¥TH® 5WC¥ I 5mct5{8w. (5t5t5fe¥Tt¥ 

ciWCTWt5 f^5^f *iw rtWwt® ¥m I cni 



^ « TOW t 


«<it »r^ 'Sj^m' «Ttc»itRi 

^51 '?r#C51 >aiit^t'« nf^c^3 f^f«jr f^^ci 

^t?r »«»j5a'« «t1%^tf 

<21^^55 ^C5tf I C^rt: HJtC^“ 

c»jf&?Jt»i c'sts ^t5i^9\f5f, m 

cfenfe ^ 'Bi’f fejRtfrsf, "si^ jrjtcirc*!^ 

v\ >ijtc«ft»ils?r, ‘flwcnfirrji^’r 

'?»! *iJtc^CJ|{Bi[, fw «r?r *ijtc««rpi{5w , 
5|)tc^tsilS’iir m ^ j5Fr»T'» «« 

’itWW «f'?f^?r C9l«f? 15 C5!«Mr| 

I Iff® <sf^i*f?i f®ra^5 

ntij 

mw NCERT 

Jijti:^i»ii8^ Iff® >in:*r« «ft^ii?if i 
f®fi| SraiS *lf5ft?l Frf»iaci?5( 
irrii»fn f?cTOi=n wt«*f 
’tfic®? >ft*it?f 'V[ 

3ft^8| 3Tf*ft«in 

^ I 

cift: =<Ft’ls ®lii® ’fpf® 

»rBt*tf®. 

ftftitc?{5^jt»i '8Ht^ ^ntatw® 

^faiiti( c»iWt|{5, ^fsif^ 

f«*it6 cnffTltl «rm’ftftc?»Tar 

Zentralblatt fiir mathe- 
matik nfa^rff C«ffil® «f«IlW9 

f®ft ’T’iirceitPf I f®f^ ?a[Ntf^«F ‘i% Vtt^- 

nft(¥t g n"*fff¥^'«^ ’fini I 


ai c^. 

»r®t*rf^«fffl>f^<(Tt5f it<ri 

f®1iar ^asr I ®ta*}ca f®fjf ^f^i^Wa 
^f^afsT ferfiSta^jW cat^fft^r 

¥ta=fi nta f®fa ^faiart^l ftiffaaiwta 
*ffa»r^ajtcaa c^i^aFtata f^^rtta cat^ffta 
afcasr nca ^ fa®tc»fa ^®ta faijs* 

I Statistical inference and design 
of experiments »iacai f®Pf fac^ 

4aa »s| faaca ^ta ^rcaaafe ifijatai 
^f^ata ^Hwt«i '®t"aat ’ftc^, IjtfBj&afJt^i 
«ra ^f^ai <fla^ *rraa[^<rrtcaa 
5»if% ^ra^ f®fa arai- 
c^ftaatiffaf c«iai «f¥t-r ^ac^a i 

c«rttas5Br ‘iiJr. c^. 

3T®tnf®—aataa -itai 

c«ft: 'aa. c^- ®lf5t^ <a^. 

<aa. 'Bit^. »itceia b»ii at^ '«i^sii ’ai 
nff^aftt^ra 'ar^ifs ptan caf»!ta ifjnt^fa 
«fafW ^sri f®fa irNi 
f^f^»ica ®caai 'ita fnaa- 

^aa fatna *rtc»f uWf 

faaft®t9ia cac^ «raa carte® «raa vra 
«ffa^ta^i:a aataa-rtr^ 'aa. «aa-fa. f®f^ 
art® aftaa i 

Ffan faaffa®tarta f®fa a^fta ata caf. 
fa. catcaa ®^taatea «faca faat^ aata 
<iia^ nca aa[^at caia^fata fitatea arfa? 
aeaai »;>'« ateaf®faata f^. fa. ata 
^a^ at® acaai aati 

ntaaata ww t®fa c®V» aafata 
f®. ®a*^ f®W at® Tcaa i >»»> afta 





»rtCTi^*<fl ^war I c>T<rti3T fsf^r 

f^s nw ^tar ^cssf 
"•ntf^t^ c«ttw>rfl 's ^^afsr 

f^retC’T? <2f«ftsT ^1 5Tt:»i5 

(flfsr*r sftcn ^Tlirtcqt? ^Jt’f 

c^csit»t%a 
c^n^t^T I ^chQta 

« cnti >5rt^afe Pr^p^r« ^ 1 ^ 51*115 
m9 ^’rt?5T Pi^t’fc^F «?f« 

C«tt»R I 

»8i c^i. ^ir^f^fifjr 

c«r*Tt8 c^fsi#j n^t’p*! « 

5l^aFt« tfsna c&N^ 

^tSf 'BJIM 

cfe?c=rt9»r«F, «i'«s^; c^fk^it^ f<iJTt5^c»\5rc9i»it 
; wt=r ®tw'«?t«ijr 

^t^C«r»rt5 cei«iw^fl, 
nitfii’T «f'ff5 ’Pt^r I r«f^ 
f^f«if wif f ^cst*r •fl’T. 'fl-5 

'« ’fC’T^ll 

^«St| 

c«rt. «tt5t^ v»««i Jitc®! (ii’r. ^ii-9 
4^11 ^^c-sTn, ««»• ^Un 

>»«»s ’itc*»i 

^9iTtraf ^Jt^tfsif^’T 

*l'OC5l few Btc*!?! fl*rt7*f 

« n^Kf^ >i'*»if^^ ^ti®il- 

Wtwr, >»«»« ntv\ JSFtCVfSle Cieusot-v«l 
few Fttnij ’fw^n >rtfV5 «t*f^ 


Wtvsriffev ’TPSIFR >9«*« >rtt»l 

«rFt’Jt?ffecJT 

«lJtST» 

3TC*si9^sr if^fst® I 

It3{ ^fec^fe f®fer *!t® ’PCStTfSl I 

'Itfl 3T^t^t’fl5[*f >f|S5’6 C^>?t C*l\f»l^ 
5tc^5i*n-'naf cw?l-f^tvfn^ nf^^ts 'Sf^'h 

^^>•8 3Tt*l C'ft^ ^^tHft*! ^Slfefefefe 

srs’pts ’ft^^ ’Ptfef^*i '®i^ >rlTplfefV¥ 
^Tt'« latinai ffl>Tt^, ifent§c*ife 'ot^ «ijtfef*[¥ 
45ftf^, ¥tfef^*l <i|fcJT¥t«15t«t*l 

¥f^-fsr «rff® f^ffefl 
¥f»lfe3 >T?^ rfC*|5( «11 '»ftC¥^ I cWf ¥ 
f^f«W h®stfir¥ « 

f^fsf ^rs I >it*i c«(c¥ c«rt: 
¥Jtfetf^f>r>T «lt«Sf''t^¥ ^^C'Srt’T 

W ¥C«>inf«^ >[?« I f«f% >s%lr 
>rtiC*J >lC¥nr ^5511 ««IJ ¥Tt^tf*^f^ 

^9f ¥^l«3ft>I?l ¥tfet^»^?l 

i:>«*v>rtC9T ^fe. 4JT. 'fl-fl silWlg- 

¥t^¥^t ’rf*iffe3 f^PT >fT3i ®t: cw. f*r. 
c ^'« ®t: fw. f>T nfC’ftf’T'stf 

‘Some Catalytic Gas Reactions of 
Industrial Importance’ •ff*r¥ <fl¥^t*n 
f«f^' f¥t<lCl|=T I 

ffePt fer«ftsi fesifefefefe 

c«rtc?n9 ^’rn*T f^®tc*f« 

4Wt5T I 



Vi* t 


«t: (flsn. f^. 

<6 «i?^^ -tt<r( 

®t: <A% fH. fn-'fl^p. f®. 

ftstcns c«ttc¥»r«f 's 
«f«ft=T I r<r«sr ^?ii 

<t?t« (i) ? tUs c*ih (^) 

c«(c’F fnit?=f: 

'« —4^ ^IB 

c«rt<2rf^>l ¥f*f{B, sfrtfs?^ ^l^-r^, 
^tr?^t*T\m csi^c'fs «rtc55 

ctftcwc^? f^f^r c^i-fsw^a i f^fsr 

>TtHtr«r<F nc^r^^fi nf^^ta 
f®f^ aiii 

ft-^fawt^rcaa wt<r»i, c»Ttrjr«9ifwafJt«^ 

(ntfafitat? ) ca^taf c^ita () 
’fti’Fta ’f"»ttir^ *i^^a i 

ft<»tar ’fafta cmw 
(»««), 9iCTrhi 

(^*«<r), cTt^ -srrt^ 

( >9itt ), Fulbright & Smidtbmundt 
(i»<«»). fn^tc’tl fa’*tfa«t9^ni? 

(>9«i) c«rt: »it« I 

>;><« iS«>3 J|tW 

JTifrt •iKlI® ^^c<src5T 

f«f% <ir^*i aFcafut^H I aitc9\ 

c&tf¥«r8 ’mf^rf^f 5iiti«r «F^cafc»i 

>:><»» »rTc»i ^c^fValtas ?ffl|«*r 

•iiftfra arm c!i^f ^irntfsa? 

c»rt»it^ «r^n <st^ s^ca^f i 

«t: faaFt«^t cwT-fttft-ia stt^ll *fai-*f1ift« 


«ra^ %<rif5r r ^ta af&^ i 

®t: la^tahr ncaa'fta c^ia ^c«f, ^tarsf 
^naftf^ctfa 3TN^f®, «f5i « fnfljjnaV at^ 
’Tac’i ^fiiwra, c»!tai»ffr® « tatt^at^J« 
«tJti?-fa ^jfs^ca tn!if^ i 

®t: facial faf^a ^rfaf^a ^tcat i 

fs^ «itcafa^ta faaat xi faata' 

c»rtat^iB>f?[caa mK '•atcafiiafta 

^rfa^a c^f-wi i «ta^a 

afaf^ '8 ^ta^a c»ita%f^ 

^Pif%a f«fa 3T?:a^taf« I 
aaa ajTfafw 5rtn^ ^^t<®i:»Ta «fnt^ 
aatata^a ^a»c»\a 8 afira^a- 

^s\ afaf® aNSftv «(famcaa fisfa 
fiesta I .fiat^i f^fa c»itaf-a[^9f« 8 c^ita^- 
fafsa 'atfata-tca 

=^caa I 

% ifi»f iitat^a 

’T'st’lf^—sftflfa'Sl 8 -ftai 

®t; iaa- f®- ^^t^caa f“(^t^aa 

«raa f®f®-ftaa aaa nta i f®fa art^ta, 
a'aT^ 8 ^Btfs^ata ^tata ^at^tata faa- 
fa^taa cac^ «ff?facaf^ aat^fta 

aa I f^fa ^t®? atatata a® c'^a'^a 
®1ai Bftiaa i atc*i f®fa «a®itatatf 
faaffa®taa cata f®. 'aa-fa. at® 
^laai 

i^ob- jffa^cat® >a«»i jft»i f^fa 
‘aatatata faafaaitacaa ftcaa «aa^ 
i»«e ata cai^ >!»8i arN aaai f®fa Jt 
faatTa^fataa mfnfaaita cartwa fttaa i 
>:»8ir atca ®tac®a Proc. Nat. Acad. 
Sd*4 ^ta ’ftaaai^’ftii 





«rw*r »ra¥ftfa fn^pi-^ifta 
^<*nr^ *ia^t?i i 
«ta^ wtraa *rf^ar8Hl 
>!tw f^fSr aif®3raatf «ra 

^tfsT^Jt^T carf^fSar-^ c«tt: 'satl^^^csra 

’rc^aft’Tfnr aftaf afca^? a?»!tfaat?i 
( ) ^# 1 ! c«rt! Schrader uja^ 

c«ft: n^feta-^a ^rcaanftfra i;>«8-«« ntr*; 
Tjiengt^fe uia* Schimdt-Mundt f«f3?{8^ 
'^aita f5»Ttra ^ra=T i 

^aaf|5 «qaN «rwaf 5rraa*ri- 
•ri ^5FtH ^:atiai itait tta 

«^taatC5i ’fraa'il ^ra ^tcai? ffefsr 

=?rac^q I 

jftc^ia ^ari f^fir <fl?!t^tat«r 
f^^fsjtaa aftaf c<fcaf '«fa»ra <sra[<i i 

«it?. Its 

f5f¥«->fi 'e n^-fBf^«.5Ti 

®t: ^Maa^l at5fr*it«?sr at« rfi5T“1%, 
f®. «4 |jt-Pt. »rtt»ia ^ai c^i 'SfRc-r 
aF^ar?*! a^taai caata^r 

fatfa®t*Tta fn^tsit® ^tasr i 

^tc»i f®fa f®. f®3ft »!t« ¥ra=T i 

'Sta faaaa^ t^fff—'Drosichieila 

quadricaudatu& Green' I 

f®fa ajt^. <ii. arfa, '«rtt-c® fn. <«. 
a«ta-^a #tc*r faatfaarts^a '« ^t|. f%. 

ajta. fc^^tca ncaa'fi aFca^r i i&8« 
»rtc»i catc^r® 'ar^rtafa^ *f'9-f5f?«.5Tl 
♦faspt^tf^ ff»itra cat^tat^r ¥caa i 
^ta »ftaaata faaaaarff»i 

ntia na^a^ft ^caaTi I catra nv- 
aFWCwa iitistaa 

(■fatiat«tta «fat5r ^laf fi»i i 


>9*8 >rtt»T f^fa catta 

*rjta1>rtti^»tail% at •rai^^^-faafra c^rtra’ra 
‘iia^ «fata faatca aa ‘aa^ asaafa 
cal *rca i f®fa Smith- 

Mundtt c’fcatfaa ‘fla^ <irt^ 

faw ^3*at| *rfa^aa ^a ‘na^ aitcat- 
atcata% fa^ftcaa csataaita ®t! apfwr 
«ia^ca atf^catcaa (caa^ajt'S) ^a 
^^tlfafa «nt'8 atfia; c^aa-^a at5{a « ^art* 
«stt%a It® s|af aac^ acaanta 5fcaN ata i 
Bfa^^Tjaar taafant^iiaa faat^ cvtai flatca 
®t: at^ ta^ aa i f®fa l^catcaa faf®l 
ca-t afaa^a acacaa i artata, 

^«atl, ajtv^ 'e •tfaa’ia sataa i 

5f^ a4> aaa ata^ ®t: at'« 

Ha*)'« acaaata acw a^a^tca fv ^tcia i 
f®fa 'stac'®! af ^tf<®tataa nai^ft-ftvta 
a^aF® I f®fa catca faafaaitawa aat- 
f5fa«.ai-fa®tcaa cat'6 '"aa |tl5a c^ataaita 
4a^ a^tatf^ «ia claiatafaa ^a 
flatca'e at«f awcaa i 

a® mi ita«. fifa ^ta^ata fawta 
af'it'sra afafaa aa^ i *ta5rtft-faarta faf«a 
faaca fsfa atat ca\fa^ «tai 
^ama i 

®t: C^- at'Sjfjaatai 

ar5t*tf^~lf«%tfa^ 'e atijfa^i -rtai 

®t: aF^aata atia fna^-4 apa* 
<fraa acaa i caftF?atl, Has i?tai, cahti® 
'« ^faat^ta ^ta itaisTtaa 
m I f^ta ^faat®i fatf^taa cac¥ 
aatata <<ia. ‘na-fa. f®f^ (>»'»«*) »«a^ f®. 
t%a ffeftr (^»8>) »it» ftaaf >»«• atw 
T. I G* B, (London) ca^f fifa C^rftfJta 



ilw«WwN h >1 


f^cirfifi *tts? t 

Cil*rc^K A. M. D. L., 

Adelaide-on =<fC55r I 
f?rn^ ®t: 
c^Rar 

^Tt^1t»itc?ia ^5ff&l5S^ 

<(t5wtrir9 '«r^ *it^si»t 

cntTW ^itfef*!^ fa*itt cJi^tcaa 'ea 
ciPr^ ftacaa mw «rf«j§^ fa®tn 
^f!T I o!i«rsf f«f^ «tai 

cf twa uqt fa^tc’fa i 
•rcfefsiai, \apat| 's IScatc^ia sit^ri 
»f:aa«n c^ar«®’f* **^*1*^^^ 

¥cairi fsfsr fa-stfaaiHcaa ajaf 

n«raf« flCa^ta (>»««*), «ta^a fa^tsr 
»i^at? aj^Tta tjiacta ( »«8-ee), fe^fejata 
^t"^95 cfc»itfi»f (’asitfaai fanifaajtsia ) 
('»«*-ei), |tc®9! <srt^ (^;>*—®v), 

’Fsicai s(Tta ca'WtfJT'T ('arclf^ai) 

»itai ?Ftaa i 

sstb- 5ftw a^ata nca cataatcaa 
fsfa fiai^-iaa ca^ '«rjt^a^a a^tac®? ca^- 
atata (i;j'ai-8*), ajtwtcatcaa laa 

atca«T'>aa faat^ arjtfalit^ (>2.8»-88) tua^ 
caa^Btata (issi-sb-), wata «rtl. fa. 
fa-‘«a aitrawta (^iss-si) <iia^ ataatcaa 
art^. oqa. 'aa-'aa fa^aa ca^Btata f^caa i 
^cav aaa ata^ ®t; a^aata^la 
afaakwa aacatf»r^ta Icaa «a^« 
acaaitatca aaaatafaa «Irrc^f^ra afacara 
ijcataf^a^i awi a:aa*il ^ai^a i 

^ta^ca^a^’^ ^ta ^^faatca aFt«f 
aira f^-<|B. f® f®fdf ^mna i 
taatcaa ^^4*hitfav<i» ^^natatar 


ata ifcaf—^¥j8?FTta ^caait-ra, 
os*tr9aa, ^§caf3¥ caatcaaa ««a^ 
^fa^fana i ^^atl, wtal^i, ^atafT 
« ®taria ajt®atai afi^ta ^ >*«{5a'« 
caat ncaaat-aia acaca i a’Ktf® 

f®fa faattaa cwfa^ aatai a^®i fifatraa 
mw UNESCO wTafii® i*caffraa i 
®t; a^ata ®tac®a 'srcav taataarfa^wa 
faatcaa c®ta^-‘aa aalfa' «ii^ faaa 

acaaatata ^taca ®ttaa natal's 
facania i litc^f^^ faatcaa a*a# 
^ftaaf ^aastraa* afaf®a f®fa aaai i aajff- 
^caa ataman fin ’ja-sfka ®rs a^aatcaa ?ta 
^rnacataj i 

c«rtc¥ai f%. c^. 

a®tnf5~aa^^ 'e f%an-fa®ta atai 

at^« caftataa^a atcaa aai 

atB'' «aai.sraa aiaa i 1%fa a^atca <st?i 
faafa^tacaa uiaicafaca^ta 
fa^ttna «tata vfla^ c«ftca'aa i 'Sta itn^^aa 
fac-ra ?r®ant< i catta faaf^«tna 

cnz^ m. ^ai ^'air 

f^fa ijs'atcafj ata i caatca 
caifa w faaf<®l^caa c^rtia^aa ata c^stta^f 

j 

Bt^a at^ca^, '«rta. ^a-^sa ®^taatca 
'safcaftta^fa atlcataf^ a*^c# arsfafaa 
^a* a^caa l caatca fsfa Moral Sciences’ 
Tripos : C : Experimental Psychology 

aacai araaai ¥taai f®fa >»«:>- 

8* atca at^c^taf^¥Tta caata^a^t® 
ataaata's at^tai atraai ®tar5 f¥ta 

4ia f^fa <iata f®aaf ^'*^c®*ta, 

catm ‘«affaz^ta wsf'eaf#¥ aFiacaf 
(ata'«ata) laaw ®caa i 







>>«. i|t»i c«ri^ c«rt: -^1 

l^'»f^t»iwr 

ifTB^r ?? « *HfI «rtC5T 

<fl|5c¥ ^9^ c^ *ffii‘r« ^tflST I 

fivi* c»ftf<r9 '«rt5«T*i 
iic^«itir ‘«¥|B c«P3f 

¥w=i I 

5H^ »isitstc5r 

Jlt^j ^<riT ^ca5fi c«rt; c^t««{ta^? 'srtf 
fil? *Uic9a I r«f^ c?n-fac?i;*ta 

*ff95ftTf <f{8a'e ca>?t nc^a*l1-*ra 
«fafH 9i:ai9=f i 

f^fjT c’rtSf’fii f5*?;-i?fa5R 

^*r»j*rtsr« 

ar?f« ntaa^n ^arfi »rtata«i 

*rr^f5f9 c^NJ^ 

l^fsT 

Tjissatrl ^a««»' »rtc«i c«tfa’® 'sta'® »ra- 
9ttaa ■ffatea fiFfsr i »».«» 

faf«a fa'i^faarNa 
’fN sF^¥ «rfafir® aa i 

wt: *m. 

>T«t*tf«--"tta^faail fa«N 
®tt atwf»^ 5t^9?t ^»»S) »Ttc»?a ca 
atc’f 9f»ivh5ta ara-srai ^aa i 

f«fa 9f*i¥tail c*if®9Tt*i ¥1?!^ cat¥ 

4a fa. na*t¥ta a=n ftfw at*r- 
*rmtt»! ¥CT¥ aia fa>ft^ 'aat^ta t^c^ca 
¥tw¥aatana f«fa «rtcaf%¥ 

'S^a ^*1 trtaatrntra (an»it) ¥t«ii- 
C¥t»i^i fijwa ¥ftw cat«r caaf 4it^ 
f^l% V caWrea (¥fwta« ) 

¥t<ltf¥t»jfi|i aotf»i^^ c«fti¥^ ftpitra's 


¥t«f ¥taa I > *a atia 
ata 4a^ .¥n[¥«fa art^atai ¥t<tt¥taf%ch 
at¥ ¥t«r ¥caa i atta c^its 

f^. 4^5. at<, 4¥. ^ta. 4a-4a ^s^aka 
¥taF ¥ra f^fa afart^t^ ^affaartaa cac¥ 
f®. f¥a. f®f3a ^fsr'a ¥iaa i 

®t: ^a 3?fH¥Jta cafePfa* 

4a ¥t<tc¥tafafa csTtc^aa 4a^ ata 
cac¥ ¥taat^c¥a (ata. T^. aa) ataat^liaa 
ajtfaa fsf^^K f^f^^ata i 
ara tf^¥jta caf®^taa a'®fa^ 
af®a aaap 4a^ c®<j|5 cacaf^tft (41- 
'«if¥fa'«) I ¥f»i¥t®tf¥aF npBaaw *11- 
f5f¥«vai ¥cacia ?r®fa^ af^« ^1a aaar i 
4iT*ffaia^ta 4a^ ^fa^jta irtl- 
c¥ta^ ®t: at^taffa araaata fapaa 
faaa J ®t: >»«» ata cac¥ 

Otto'S 3Tf9i »r1« ®rra® aa¥tcaa 
c&¥fa¥Tta wrrt®®t^afa cat®^ 4a^ 
atca af^aav aa^twa 5t*f 4ac¥tit^ 
¥faHiaa aaar %aa i f®fa ata 
cara caita aaarfcaa catllftata 4a^ 
atatafa¥ aaatawa ^?fa '® 
fa^feajtaa c®rsaaca^ atfef^caa a?aJ« 
f®fa 'sta® aaata ai'V Capita 
irtf^atiatiSa fafackwa {f^rf^) awia 
f®ta^a fai^ ataifa i »f i atw 

fasjta-aal- afaf®a afaifsi atati atara- 
¥ta cai¥ !»»«> ata *rt« f®fa 4a 
a^¥ 4a^ nta asj-a'stnf® faatca ¥ti 
¥caat ®t: atfeM 4cataa a^ 
«rf®itiaa an ^faata caffe^tta 

iitcatfaiaMcaa f®fa aai \ f®fa ifa^tsl 
fatfaitaa, af^aw aaitiaa cl^ cafiiJta 
¥jt¥tr^ 4a< ataftw? ^aftiTaiaa '.na*|i¥ i 



wt»r«wT*i f 


cntfe 

I ^>8* 5jtC«1 
wt?r?hi f^wtH siFicar*! 

®t; tflsf. m. ^tfti<W 
Ht<ri 

«ita?t«r ^^^t^tr*i sf’Ji- 

<sr?*r ^w^ 

^t»IW ( R f>f-<i!f^. ). 

( 8FOC. lARI), 
9ft f^’Stf^SfaiU, 'eiltf^ft^tn=r, C!l?t5»lTt'8»T, 
C9ft «r C9. (ftr-uils. f® ) 

t« jffTJT ^®5iftr|fl fttft9t»irf 

C8fc5ff59c>r wfjtc’ii- 

ft^TtlsT 9taF I 5?tgj(tC!r 

fvwtir I 

®t: ^t«#rft59 

•trffts 9m I 

ftft>?r*r? mu « 

^ffts ft^tCSf ^tiI5lt*lft9 -if^W 

^rem^tni ‘nc^*i*tt? mw 


>6 9i«fbrft69 feff^ ftvtw ftwfsr 
«rtiitw^ir ^^nwv 

ft<fix5i ^rt^r^t’T 9«i I ®tJ 

«r'5r?t 9:?r9=r i 

^ft ^fsfl orH ;^*r 9wm i 
arti^i fsft "rt^^*r tl^a^ta *!t^ i 

eraFJ?=ift9t’r^aFr« 5fi:aa*fta 'Sft® «ts 
C5C9t«t'St¥ «rjt9t5®ft 
91a 5TiTa9r>iia car«*n ’|f«*rf9 
nta I *irai r®ft 

9i#a ^taa i >iiit^i f^ft ftiftatr^f® 
9rTt9ti®ft n?9, ^ftiata artffp? ^a c«n:a- 
l§9r ca®t«i « ^ta^a feftfftaii sfftf^a 
ffta®! JTt^ft *ra9 ^a^ta •ttsr i '■it9#rf®9 
«f«faaft9i 9^r>5fca ftsftt «r<ra ^a^a 

^ I 3^1191 cfif\ 

9r9lla stafaaftaii ^KC^zm ftsft 

aa-jf^tafts ftntta catnata 9caftmi 
jrtwa ^4»c-r art^ata"^ ®r: ^t^atara 
^a I 9H9t9i 

9ra atcacara 'fla^ ^ftjata aiTWisft afa 
atnaf-^a f®fa c9cai i ^ta ^ffaatra 
-sjta a* ftf-als. f®ftf afw 

afcarwa <iia^ «• *sfa ^taj vaa-ftf* feftr 
'^Hfat Assoc lARl f®rsrtal atay 9cacia i 
Psfa atai ^a®8tft9 atataftf «fla\ 
3«9»jSa'e ca-^t caVftv ^rcaafl-nai 'SffK 
atatiia i 



m 








>^> »l'rj *il!? fwc^ <C1fC5 ^Ift^tC’511-8 

C*^»T»IT¥^ I ferc^T an§^ K51CW?I 

«if*r^T« =?H'fT< fec^TC’f# sjo<ii}i'4}fc<i ^t,i^ ?rt^§® 

tjrff^»ffl c^fwr^ c«*c^ Bartf^m i 








mm 


c«t5rl 

Sfysf til^^l^ C^fsil CwRnr OSt^tiT 

TO fro I C^f^WiT C’^rsit^l CW'<tttl> I ??5! 

to C^tolJ ^Vs 'SltqnsT fwC5 ’Tt^syl TO C^ f^l^l ?to 

wt’e I cn^ %'$ i^c’t i <u^t?r 

?9t—^c«fj cm^ 3!^s? ^nic? 

TO to »ttc?i toll ?tc^ TO ^ 5itoii 

^1»lt« =15 I <11 'afJRtfltcy!^ ^T«f^1 




C^C® ’ItCf I 'ait«f^t5T C®t*ltCW? 

^ttPFi tut f5?p"tt to c^*f i9\ «rt5c^ SIT'S i 

f5ip*tt^t?i ^z*il 1%^^ f^isjrc^?} ^ZA i w.^ ^ 

fk^Vi ^^z^ «nic»r^ cw^c^—^1^1 sifscsii 
•itfrw ^ «itc6^ I <iil c^»i#i ^ 

w'«rtis« ’trtiT I 


-ft- 



^1^ ^c?r fillet«i” sftsjgr-jfsjtcflr «(1% 1 

^t?(« C?I sitsttn «ltCl5, 

^1 «ii^^5itf^?F 5^c^, ^1 ?Jtc^ T 

«IS^51 I ^«»« fsifeST ’'f1>i[l»T 

^t9 i r< c^'lsitff, c^t»i^l-“^?l 

^ir^t^T I >«^l ^iwn «f1^5^^la(i 

»rcsr %1, c^t^ siPiR® fittest« «r5*tt>rc^ 'ijt«r?f i 

«H^-»i|^j& 3PC«1[T^ ^ ^t5'Q 1?C<5 

♦rtc? I »tt«t^tc?i?i ^1 t5^ *rw--<2rt5 

^fii?( ?r^ ’It:? I ^itsitctf? c?:-!? 'sit:?—if^T 

w ^’i^m ?c»rffTO, fk^ 

?t»il ?1f^?:?!f^wi I ?^t^? <^1^ »isitf?^ ^c?ffi:»|5i 1 

^t? ?tfi3f^ I 

^rt^l?*!^’. ^t5i?i ?t»il ?f^, otI cw?t:«i? ^ttc? 

?1 Biit^-ut^l 5IT1 ^t^5T I f^i ?t^l 'fft:?? 

59it?iw!i’t^ I -fif:?*! ^?:9T 'sit? jt?:w c?? 5?1 1 

^?t? ’iw c?c?t?t? w?^i?( m '€?i n^ 

bsfl 5?pi '6 ’iwtsi^si 15 :? ?tlc? I '«t^? ?t»n cn^tfffT? »n^- 

1(I59|1 «2|t»!nW? '^51^’^? I ?S^ »f^ ®:?Sti, « ^'9^*1^ c? 

tfi?r-,ii^t& ?it»ita ^t:?, ^1 5?i c?’<c«T f?tt»r ?? 5111 apR^ ?t»n# 

sicii c?5i ’if??j?i!ita ^«f?i «i?T!i 

It'S! ?l ^c=i?j c»r®f®T i 

5it^l 'stc’t fa'S'gs—;it»r1f? c?c?f ?»w c^t«f ^ 

tur® i «ittc=r? »«?># atat 1 

^.z‘m\ c«t^c'® aw, aHt « w^m «ftata 

fe’tw attas I «tw« mw a^ai ^ i ^l-atirt« nt 



c¥aNt#r, 

^t?t?r 5Ft^ ^^rl i ^i 

¥ifbffl I w»!<<2r5, ?it«fi '6 wc«f «f5ii 

^t«r ^t?ri I c^t^'e 

CT^, I 

^Z5 ^C?RI ’«rt^t<i m\ «itc^ I c*tt^l- 

Kill ^r’l’lT^I ^C»T fPC^TC'® ^C5I I 

fef^Ri fsto ?C9T fkt'^^ c^pc^T I ^t^t <tc?r, 

fsc^twl “n^?! «ft^3 I <i|?lf5| 

^aitc^ 'st?! ^ta ’^ais^ i ^iic^ra «2ratH ’«ti^ i 

?t«ri ^ ^t«ii? '<t!® >TN«sjc^a i a5^'t?ii «iic?a 

a[c^ atc^ I at«tTa r®5i ^tz^y 

^c®t ^?-s[t*ita fs^t^tfan ^si^t^tc^e ^fsff^ji f^c«rc*T?[ 
^cai ?itC’*f—’^tal i «t®i?i*«f 
atif c«f:?p c?5^ 5?r i ^wuc'f»f 

'^ffisrf^i "wta cHti^i I cafsfw ai«rr fejj 

Cfltc^ yea <tc^, y^ii ^zn Uzwcw^ cstz^ 

i -tit® c^1 c^z^ at^l ata al! 

acaj ^ '« ®®a erif^^ c«f'<l ata, ^i^teata- 

*ilwe=^a *if^ I ^^e<ita^T< fal^ ^i, atata «jte? i 

fllBfl « at-ft "s^ta astcai c&ta ai ®tal cat i ^tsrl 'e al'tta 
esw »iia"N «tai 'scaa ^aca ‘H^ata atsrt ^§ta i aata -sraa #a «la 
^^.tfttatcaa at«fa^ata « alw^at^a afl^acaa ^a^al «rtatOTa 

fa^y-waafl ewa i a^ca >aaata aiai§ «ai we®! ?C9i cafaca ’te^ t 
^cffitarc'® ^aa at«1 « atala «jt5'^ta—aas^ia^ta «^taai aa 

al I a^a atal ^^eaae waa^ta, ^ewa aft^tail i i.^ aja'^t's 

ffi ^^ewa I ^tai «rtea ^^^faeas at^ca cac^ %!5 ?fca i 

^Ta^ea^ fa^^-wa^ta ^ifa ’fc^ area i at^’tfaauaa a“s»faaewa v^t aaeal 
s^ cstc^a ac?p aresp ®tat« -n^ta i ^^z^ c'$ t£iai caf^ica ^ae^s, 

d?cwa iflt atail a^^: aaa-at3!i i ^i^^teaa aTfa*?rfai *rc»T ?c»t to 
sterna ^*ra aftf^ia *te«* aca, »it'ftc^ 'Wta, c^ita^ta 

^t?i 'f ea—at^, ait?, ^a^aa ata i c»ra ij-ata cartel ai c^ 



^ -n^ I ^w? wfi ctI ^^tait? 

<ffirc5 'sdf >if«3i?»n «ft^t? I «jt»B;^ ,11^ cir, 

uqt «ir®nT5i ^C5T1, '^Ht^ i5^aPt^Tt>r 

>6 I 

'ait?f c«r^w—F «tcw? ’^tw <tt5tirl 

CJf'e^il 'e ijc®f 1 '5if®T^?( <2rt^’*t<^^«fii (ij?il 

»!^1 I *I3P I 5ltf? 5!tr?F <r»I 'BTtC’T 

?t»n 'srfapsiei »!t? i c^f?c^i 'sitc'T 

Jilfsj:??f5T, iil?W ®r'®t^ I !p:^?l1 c<ri:?p Cf?it5l ^®r «FC^»f-<1«('«f»T 
^ ^C?F C*f9, "sitaF^F®! ^J< ^WC’Sir I ^3Tf^515Tf?i ^tr^, 

^ 'QC^ =11, "ffttf ^t?rl I C?U5? ^^=1 

sit^t^l '51® C^t?tC®l?I ^^51 I 

=n I ^^^1 jrit« 'Site?, 'e^i T^'^^w 

5fj’m Firsts ^1t^?T I »I3 p:^ ^T:?i®r ?pw^t?i i?c® C5t?rfc®f^ h^it fwc^ 5tit»i 
'G^il to'® ftc® ^11 *^*1^1 «itw 

vij^l I c5t^rt®fii tii^ 5f^t5??r «?t® c^t=! 

CR^, <«rt«r<rt3c*i5 

^ ^c*T? I c^?[ ^cii viir(r?[ ^V6 1 

'il^l del? I t£|^ 

?itc^ I ^?ii ?*r-»f^t«»f^ e^*ft mz^ 

5^1, ^t®e9T^ ’<tt® c??i I r^earte?^? c^t^i 

«rf»rf 1 c=i^ ?twT 1 

^^-^t«fr»ii ilt«R«it?(t?i c*f'^c®f ^ticrm ^Jiw 

f^>fir5!T?i ^«ti 5ie5i ^u?y c>r^ ^e^r •^1-'® c'smi =ii c*i, i 

c’tt^i cf\, cn ^t®itt I 





^ ^ft^^itsn cfi 

*1^ I c^ f^®5t#tfl ’3r?(^f ^tcf, 

f^fsi ^^5^51 I «ftr$?r »i^f^a*rc«( in^? 

Rf^ar ^f%tf ’?lt ^c?r -^vn i 

«?t^C5T lE^t «rT^C®T ’IW^ CT (3t«( 

^5^5 <itc^ m, 'f^t^ i j|tc®T? *\t 

I 

«f’ii»2f5*i ^c«s( 'sRut^^i ^f%cw^ I f?r«f^l ^C9icf5f— 
’^tnWl^? »i5r?i c<tc9ft as^tc^u c«Jcsr i 

tt^ C*«f»It?r fm 9»tw—C’^C^Si 

^ 3T5r i^zm 5R11 «rf% ^is c*fc’<r '8ff%®t^C¥iii 

«f% t%caisr wcsr I ’JFCSTC^F f®9T 

I ^c»fcaf mw ^zw ^tf*^t5i1 f^:5 ^tH^t'e ^t?i 

<aj?lT*fC5r I ^fnc^3j fk^ I ^*>fTll 

c^t ^t^r3>^ ^T^tc^5?» f^cn I »i^cwi?r c^tt^u 

^ftz^ ^tii 'ik «fr5^t?f f^fsr c«r >it^Ffj stt® ^caf^c^riT, ^Vn "SisrH 
c?ft ^] I c«f%?i «{i^?[ f^air*i ^l&c? «t^ln 

5^^ «(?ic*i^ c’rt9T«it^’?{^ ^t?i5T I isk ®t^?i ^itflf'G 

5ltW[ I ^t^?l m 5^ftc? 

f^ap? ^?f q[«lt? f^I «(«fffft^ I ^5»T ^ I 

TtacT iR I ^«rt?r, 1%ni »rt^t^ 

«tr^« c<«rc^ 

WZ9 cn «fp «re<^ 4 fc?it«f 5 T, *c^ »i^mt?r 

^ fnc^i ^1 ’ttC?J I ^Wn c’Tart?;!? ^ ait^ 

>WH aron I ^ *ttc« ctcfe W afltf*l- 

xz9\n, #t9 ^9iz:9 f«»i c^t^ 

f«C*rf wi »iiTs siiaj f»rft Atit% \ (?W;m c^c« ^ ^n 



c*ft5^?[ ffc?r ^k'5Ti I f^i:5 Ht%c« cs\ 

^¥^1, ^-C^^TI C<t^ FT®?tC5^t^ «g^<ttc??r I 

^’•fJT’Ft? SJ^ '|r»[ C^IRltC^ 3?C*11 ''rrCSF?l I 

»T5iC9 c^c^?f ?rc?i fr^ti:?fir ^tera f^fsr ^c^irssr i cili5 

^tr?j ^tsp c»i^tcs?'e »rnwi—«f«ff®t?r i #1^ 

^rt3i dcF «^ti5r?Jiii miw 5j?<srt5r ^?rc^ 

csz^ <i'5?r?i c®TtT r^i^TST 5?i I fffS'Q 'e 

»!9t5 5¥C^ ^’•f C»r^ fs^ 

»r5t^ c^tc^si I 5rsi5I «ll^^ ^ C^ 1 

>vb-i mc^?r cn sftcH 

'<rsit^ cn 5rtc>T?f 3Ti:«fT Tf^ti fsr ’tttf? 

F'W fff5 C«fC9I5T I >1^9 *lt3| *1 

siC=J Ftsie ^Nr 'ii^isf i£i^^1 ^«it?i 

fe:9TS( 511 I ‘*X^tWCSl f^fsi Sltill ffC»15l I fsft 

c*rtc*!5i, 5tti:??i cfc? iSJ^Frc^r *tt5 ^t^ft^f '»ttf i ^twtcjRi 

^c»f ^tz^Ti ^<f3jve «ii?r^ 

C^ 511 ?lT5ftC51^ ft«F ‘fz^ fwc«15j Jig? 5lti:»l?f 

5IC«fT^ Ftfll ’if'S^Jl C^?T, f5ic^^ f^fsi 

^ c^«f fifw^ I ^tc'® 'sjst’i'ftii ^gs9i m«?ii c^®i 

»!51C??I f^l 255t5 '«fj?ltw% Ft^l mnil9 ?P?C9!51 'It? cap'stc^ I 

«4« ^c<iil Higs f»iC5'® C^l^fST ^«ltc??1 »Tt® ?C»Tt, SfCSP ^ 
<f?c«f?l 'Sitfgiptcg? «?f^i:5 '8IfC^’ftC*ffl I 

<4^^? ¥itfnc»Ptf^?ii?r ^TC5 ’!t%ti:?[t«ft?r c^*r f^i:5i fsfS? 

Flf^a c<n^ I 

^f^5fWT^ *jl»Jt?i c^5? gt^t^tfs FW 'ek*|5i i 

iv;»i» 5ft?:«i 'aitcsi^^t^ ?pi®T«f 5ic’?nnc!!?i '5if^<:w wf5»i m^apsi;- 

I »!(.’Jr»i':=T 'srtit® «rf®f^f*{ '« 

«itc»T5f I c^T^tw s ^9T, w ‘urv ntf zn^ 

f^CH 1?55 ^fS| I OfZ^ -il^ »R *taf- 

^t%i« «rw?*ff9 fesfr»T^ «r«f?jii ^r^>TC5i« »f« mm i 

•tf^fapiii f?c» c5r»fr 5r»rt f^zm mmt 

^ «it»rt« ffk'*F^ •ifiw’ftiii wt® I 



fwsj'e cw, c’qfiR <!t5 ^ »r^ «(»*f^5!t^ 

?CT ^ ^?:^‘ii c«Fit I 

^f^9t>TI 
f5i?P!:^j:^ Ftf»ini ^tc^s^, csr mw 

?t»tir vtzw ^f% fT^^ ¥C?i 

'sif^ f^ir »ft%l c?t«ft? >itt5T cm 

^jfr I 

UQ^ 5n?fcST C^*( 5l1 CTT, ^1%?- 

I yp? ^itif’^ ^1 f^, 

^St^ »tf^«l^ I ?PTt^^t5T, 

"5^ C%t^ «rff^ 

f®fsi^ c«r f^fsT ^c?OT, ^tf%^i cw«^t« c^*f *f^ I cn 
fef% ^z^ 5rr?i1? 'it<J ^f%?-f^sitw ^t?P^- 

c=r?f -ij^# 5?5T1 CHIC'S I ws, 

«rr^?r c?c^? ^sptc?? 

^\zw, '51^^ «ftf^c?r^ aR5rf^% c?^l «rt?, 'sit^t^r «ff^^9r 

^t? 5lt? 5T^5I 

'2rt?l^ ?['6^t'e '»r»r^^ s^^i ( ■sr^fj^'^ ^ <5^tf^[5f ^ 

^z^t ^z^ ^tz^ I 

f% ?PC? 3T«ptf^'® ^?1r^T "St? C5^5i 

^t'<i1 nt'e^l ^rtn 5111 5Ftc®T cw'tri c^f, ^e ^f«?urr?J 

^ I y^rtt f«jf5aj '®rtff® «it^ ftw c«ti^ 

^ ?^5f f^fsaf 5t?1 ’tT'e^l ®c^ ®tc^ m\ ^ 

I ’tfivr^t wf^® , 5i5r®t^ "nt? <2f*«it^ 

5t^t?r 'sitff® ^t'«fi •t^t'n-JTNCTm <^^f®r® ^f%tw? 

’si^tr^r ®t:?? 5IWT CT ^f?r59® 5? '5rfc»r, ^ ^f \'e ^ i «rfapirt^ 

«it^ car^? ^%cf?r cmz^^ ^ ^ 
®?ii ?nr I ^jt»rt#i t5 cro c^tii^ 

^%cn 5itCTt^ #t?:9T <4^ ^ «tf?^® 5? 9Tt® mn, ®i «ic5i^ f^t^, 
^f®w®l 'e 1^11 '®rc*t'>pi ^z^ I fm, ®t^ ^rpRI 

n^if®!® <ilt®i f®f^ f^f^ar w lf%? to® c*R?K:9q i 


^ _.g^- ■ . 

nw®i?w 



^itf^^tiu f%-~^ f^c?i «it^rtt«f?i 

tfi^ ^t5i?i I 5fi iim ^5it5^ C*f1=5ft 

^1 »r^T^ f^fipaf cw^l 1 'm^'^ fiif^’(rt& f% ^ptu 

^ic^5f ^?®ijTC'«? ws? lii^ic^m cwfkK «T*r ® \ 

C»f^ f»fC=>P f%C5 55lf|»I I 

tut c^ftfsT’p ^«it^®ft i 

^laf ^fr?il 5Fiiific»!5i i 

5Pt«F f%91 ^^1, ^1 

^t?i ^?t?i I -ill 'sitc^« ^t«f I f^tf^^Tt® hwrf^^ 

'srm^l ^£?r cwit^ir '«r^l t£i^l& m 

I 'ii|& c^rr?:^^ »»«l4^t^?i f%?T m I ciF^? iaos mcq 

I <i)# «ii^f^ t^^?i, ?itc^ <l^rt«f 

—'« c?{^ fw^ i f^sTtcsf^ c<«r£^ I’C^r^^*^ ctf'> ^£^11 

m^z^ 6t'8-5ii ^t^tf«(^ c*i» f% 

5?l? ^ts?^1 *1?^lt«|^fi=l1^ 2t*fti^ I ^51 ^CSIfl 

^C9!^|JT, (:«srtfe5| ^ I C<«r£^ ftf^lR ^?ft 

CJIVS *tt£? I ^:2T?s|5l ^1 C^it Slt^i 

I ^z^i «tf^sit*i cnr^ 5C9 

^z^ ^c9T?p|^ r=i45[W5S f^f^it ^W9 '«‘rr^*l?i 

&ncl=T. ^wt*^ 

f^C»TW ^?|1 ^ I 

C3ff^-ti|^ bsffl UO^I^ ^ ff^r \ tS^^ *!Dr5C^ 

c«rt?r*rr^ ^ c*r5all c3Ff5r^-ii?r^«tt««f 5p?iftc»TSi i 
f%f?l ?P?C»IST, (ill^t^F CWt?fnr 

'frmm f^siti:^^ '« c*f^ ^tfi tii’pt »r^t< 

^ fwt»R i ^ «wir^ sit^r Tm \ irtc*rir 



irr^f^» '6 c?rc^?r I fm-m ^w’ipSiT- 

%5«i 3^511 ^C9T^S^ fwc?F lt»r5?Ssf 

<ii?r I C5i\^’f?t< ^tc^, 

StC5t® I (.3pf51*v-t<l?5 ^tC5t® 'St®!® I 

CS'f^s-v<|?( ItCHT® C«rf«^ ^tcw ®itto 

'it'651 m I ^^3itcsT ^tsr«ii c^ c?ir®e 

<ra^t^ ^rs »*fr^»rt®ft ^?i^t?i e??? ^ i 

CStfsi^ 'Q i£l% '5jtr5^i!FtM?l ^v>\ ^I’^sr- 

«^tc?r <1% ^iBtf^'s 3p?ii me®! 

’fiTf?i?i '5(t^c^9| ^t'«?itrii?i 1 ^t*t]C5i 

5(t®f Tt ’tthwi I 

Stcirt® fw.'^ ^ s «i^t5i 

f%c23[^ s!^3tj c^Tc®fsr I 

hZ%VS 5(W C^cSt^ 'S 

^TC51 5i«rtapcsi ^ c^\5r»i?t< «itc.f i- 

^^z^ c^t?i?t?r c^®ft5 Steme®?! c^c’a I 

<2rC^It^5R, ^it 

'5ft5^?? Rs^ fw=( C5t^ liz^ I C^»t RffRii 

^tcjf '«itRf ^ c’^coj w^si 





Iffy'S 

> 1 ^I5ltj »f^C^ C*l f^f«f 

’tJtf^f^'e, »lt5tC«lT 

« ^tR'i ^rf'^fJl w?J *if?rf6f% c^iw 

C^m\ I ‘iJ^ f?C5 ’tIttJl? ^5?J«| 'e Rfe«i-f^1 

^mn ^t![ ^11 c^t'st^i % R®t%«r?f 

t a?fiT5t»r 'art? 

'sitw'tf^f^ «tf%k ?i5c?if?r:3i5i I m 4etc?it9r ^vn tnH^ f?ic»f? 

f5|^tc« ^<15?!^ ?=r I ’IJtC’f?! «lt? ^t^l'® 'SfC5[¥ ^ 5C55 

c«2rt^ir, '5r1»i5pi, c^tH csr^isj ?p«ri i 'ijcw^ '5rtR«i ^iii^ nft'® ta 

«rt5il I 5il i arr^t^ 

^*5 c^t^ ^c?r^ i uq^ 

^®il I c«ti:^ 

1 c^T5?'e ^f*f?Ftc^ m 

fBf%^ I h^lj m^1i:*iJ 

'st»i'®tt^ «t^1 (M^ I c^^^^ C3r»it«r 5ic«ij 

^wi c«rc^ Mm 5C9 c^ic'® i ^’s m «irt^t®i 

ji^ar \wf55C? c^c^r I •et^'S '^r?? s{c«(y ^Tf^f^c»rt^?[ 'arf%'9 

^ I CT'<(tr5? »i5{ti:^»r, cww «rt<rtsf «rtc^ sil—<jitc^ 

f^f«i I 

avi '«c«jtfe!r c^sficar? 

'Q C<2rt^5»i:^ *>*1< ^ai1 5(1 I vflt '«I’1'?15 

>rsi$^'$ M*i^ <2rc?{T«5n ^t'e^ii ^i^cf ^^icai Tr^tCT?j 

i2tt*ilgit c^t^9, ^nizm f%i ^Hsitart c^'t, ^i 

C^t^fR 511 ( 

«(t^s(lt^5( it^-»!?'«riT55i Mk ^nt^T) m cw'^rrsj c% c^^ai^itat aitj»itf 



^ cvmt 3R^, ^it?r ar^iSc^'® ^t^flti 

jft^tc^iT 'srt^j?^t|5T ^rtc>T^ c^Pt^T^tsi^w 

^t^j? ^c?5T I w »wtc?ic*f^ c^cai ^jt’f^F'stc^ ^?^?f «rc9J 

^911 3^ I «rr&1^ ifc^8 n\m ^t9 9C,^jt5;| 5p?;^q | 

»rtc»l «f9r vi}^ 

’VW I C5PfH-f®3[t^ Tv^Tt^liT ^911 1^ I C*f'«ri C% C^Pt^ST, ^T9I^j ^«I1, 

*ft^ 'SfST, C^ CT>!i? ?pei1 ^’5->l‘v’%(Tt?l^ csic;? I 

c<ttr^5i «rff® ^*11 c^fii-f^?it^ PiR cuc^i i 

^9n ITS C^f^[?l^ I ^tcs? c^l, C5|'\f^^ ^c|t^ ^ 

csrt^ 5®1C^ I 

<2fC5t^ I 'StW «ltC9|t5^1 

^'•rtw »i'g«j I nt^f^ mx *«it?4 ^n»!’ 9j«9fc^ 

?jNii Uz^ 5tc® ^zk^ ’ifT<f^®t3r c^3j t 

cw 


f^«i 


f^t«? *ifTOi3r 

>«^ ^t3?9t3^ ^®It!l sif^W3 

^flP f^JTtC^ fs=f 

f«r!i?ijtn\ «ftwt5STi »f«ta ^«=i 

VI fsmt^ «rjt^n®r»ir-t9tJi <A. 

vt^. I 

®t: ofc^arcjit^i^ 
®'hi*i nti V91 fK 

^fvcii ^^>itsT c«ftcw «fl»r, 

’fSVtlV Vt5(*l C^^ I Vt?«t5*t ’ivns^ 
vtwt5!ii 3T®t3 cP^lwt^r fiit»isT c4fti¥»r^f 
fn. cv I wfwtwti fl»i 

I cfST vt: '« «t: 

H. v|t»N vtc*itFsrtf 


®t: 'ii^. f^. *(tv'ftrn e st: f®. f*t. 5v^®*i \ 
ffi? *;«{ltC^ '9ltC9lt65f1 C53t?»im 

ftce^si c«rti:>F>f« 4. «{t^. '^’ftfflsr i vtrtn- 
5S?tfl tv\ S|TttVt*lf?lf%fe»! I 

cT^i c«ftcv»i? «ft9. 

vtc»rrF5iti v'n ®t: f®. 

Btfetall I 

vtc»it5s?i 

’Tvts C5!itfl*iJtJf firw=r c«ftt^>i9 c^. 
vn»!t5^t3 % NitraFt- 

I VI ctfH «t; fn. cv, fwrjtf5t»i 
V c^tiv^r^i f«r. ft- vt»ie^t3 vtc»itwi 
vm ®t; ’r’Pt*! 

c5fti«tjt*t c<8rttv: 





««ir. I '^twtFSf'hir % 

I c?5T ®t: ifln. ftar I 

^wsf c«ftc¥: f®. fn. I >1? f?JT 

srita c«ftc^: 

fn. <flSf. I f^9! 

c^r*! I C^^ ®t: 4. c^. -f^i, ®t; r*f. 

I ^tcsitRrt ®t: <a»T. 

'6 ®t; f®. vji^. c*f I 'If 

CE!wrfl*ritJ( %«is( ®t: R. 

R»r Cell 

organelles I c?51 C^\Z^: CW. C®f. 

c’iiRl ^tisitpsrtf ftiisr ®r: 

Rr. cw. »r?i^tf « ®t: C'^. i 

>1^ >ric^ =iiri>fi «rtc9ii- 

55 n »T«t? CF?Tfl*ijR f^wsr c«rt: Rj 


I R^rn^ R*i— 

^iftweisr I OR ®t: Rf. « c«rt: 
^R. cw. R*r wtfsitRtf ^^■f<sn 5 *i 
®t: 415. c^'. ?t*T '« ®t: 45r. c^R 1 
R^f ?«|^R ^fttsiRsil >TWffl 

C51jR*IIt^f Rc»!=T ®t! f®. 4*1. I 

'srtC9^t55rR R^5 «i^ Rsj Coding & 
Information I C?*f ®t: '« RRlf4^ 

4^^ ®t; 4^5, Ri. c’^R I *l’UTC^ 

^fc^tesfl c5itasi7R Rc»ist c«rt: 

Rf^c®R ?^c<7tnftfrR i ^rc^iR^ifir Rr=7^ 
Development & Diflferentiation of the 
cell I cT*r 491. 

®t: 4>f. Rf. c*f*i ' 81 R '8rtc«ir5s?i c«ft: 

^RR 5*11^11 


f®R *FRi^t^ c^rR«njtRif ctR^ 


Ri® 

C5\c^f^9t ( ’J=T<srtC*iU ) 

R«i nfir^tRfl Rsfw^st Rai 

vRi^t'sR *rsr9iR n*i*r 

1»t^R ^!l»f 18 I 

*1^ Rwtsr *fR3Tc*ni «ff®it*irR 
^^R ’iR'® f®R *rRii®tR ^ Rr^i^r i ^R- 
^1 R1R9T®1? ®»rR!f R^tcn 'aitBt^ 9tR5 
>R® f®R Rc91*f I ^fsg- 

^•f RsR «rt5R St? 'e ^^isRc*?s 

^tlR*T I f®R Raf<atR csHsRsR 

’RV S®*1 «fl5lR fe^’rtCt I 

^RR^ cs^R fRrntsRi, sw, c*T^. R?rr»i? 
« %*I^' ^®TtR ^t*fW 4^f5 

^R4<«ItR SRRR® I 

^^i<ilc*is RRnr ^ttsF f¥k 
^cfsf I N1 ^1 c^R'QnjtRt 
Rwr f%R Ri»r i 

^Rwt^iRtRvt»iii[li®w? <iRm *rs 


■« csf^ltcss R^®* %9iii I 



f®R Rssi #1« 4V wi 
?tRfii Rmtcusf I 



c^fwc|»r^ () i?zm yrm 

b I c^ <2t^tr*f^ 9?i ^t9t? 1^9fT5^1—^w*t^i f9«5t5? 

'SI ^3?t?C<!<! ^U, « 1^59t5l1—%C?C^5?5lt«t 

^S)8/^li, ^151^ C?t^, ^fSr^t^l-S) 

81 «i?pt*fc^9 ^t5i, 8rtf% '6 t^^t^ii—filtH 
^S8/^)i, 'SitPt^ «l^gI555 C?t^, 

4 I !lt^, ®tf5 '6 ^§t5t^, 

^SSAb, '5lt5l^ C91®, ^fai^t'®1*Ss 

'4» I vn 'Q ^5ft? ( 9n»l1 

<2ff^iT5?), ^J»8Rii, 'srtst^ «i^wsr 

^tfV, c^t^^ti ^f?ic^f^ c^, «it^T9 

'6 I 

Ibri^aw Sttn 

«^m—‘BiH « sitf^ 

^Tf9'«r— 



(lit *1?.^ (;»rwfc«ni ^ 'S 


Vto, ^Ng C^'^, JPt^ 5(^-8 




ift»r 

atfnf^iwtsr 

««, C5t®, 


ati 

f^55t^ Slf^? 

^vs/i, «itBt^ ^t^asar «t®, 


nt»i 

«/8, can, 


to 1 «r'st^^nta n’® 

vstof^, sj^n^tntn c!it®, 

\9»/to, m li^, 

ir I fnsifs cn*« 

'ai^'Jtf^/^nw-tntn cnn 
n'snnt^i, ’^rtat^’l?. 

^8 n?nni 

fn-i'-, nHj^’^Ntn cat®, 

»I ca 

«in cafe« fVf^ai 
'aijt'Q I tawtn 

Si, «rt5t< at^assr c«t® 


n-nm—% Wtifsw aslr^ 

Ifc y CTa tntn tppwar cffW n’R »oc«^ 

♦sp CTfSiittSW c*w. 









piw m i • "T i 


c»ff^ v!Rt5T»rflt^ <m ^ai Hf, ^tifi ct w- 

^1 c’f*!, ^tfi I wta '■rNttifi ’flu '■ftn, 

t|fi[^-»t n^T’Fi 4nt«f!n 

n^t?’5 wrJT’TC'nr « ^rhsm *tfM*Nl «r^H^:, ’*it*iii wt^ttflE a, ’ffsii 
I ^*ni ^tfrrpni «ff« nwtwm wt^rr^ i »rf^ my^i «itnt®: 

fti f¥ f 5r^<rjti8i ^4 4t c^, 

... nil C^ »T^<fJ1, 

^wsfti wr <<w HfiR »f<n «rNtt?» ^rtr»r— 

w I ««l *rtrf ^tTtf? «««w« 1%it^ a, «rti wfiRlir i «rf 

^ wf^tri I Pf^ ^ c?Ntf »Rf*iJ t 

ifli 1l1^l vflftf c«li jnntT-’rtii mm fwprttf 






srW? c«i f^n^5»it<fT ^tf i cipWt 

^«r>Ttfl> I ’s?it^, (Focus) sn fe«sJT t^*.»}c*f ’t^w i 

c^»jtit, cntsi, ‘ii^ ^^iTi 

^ ^f»l5l f^f?fe I UUfST fV, >Ttr^ Wt?fl «r^tPf^ 

««»•• aft^9f '9 (Tectonic) 



in^Nti *nn ’iitn >&«»«* »itc»iir 

whps«r5^^f**t^ fcni c«rtc«fc^?r flints (Rep. 3. 

4tlt^ International Upper Mantle Prpject 
^fiHl m ^<fr I . 1966) « mt^ «?tnt5 



(Symposium on Upper Mantle fft’fl (Crust), 

Project of India 1967, Hyderabad) (»• 

^^c'® «Ttw ^i(f»if<r^ ntl i 

’ftt’* ^<l»Cii %^®-^rf5iF«l <a?i^ ^tai ^ *(t«) 

«rrt i[f. 4*tt51 



fkr 


(Fractures and Faults)* -aftll I 
HHfJ 

(Mio-plioccne) (Earth 

movements) 

•rPrN I 


•▼tfe ©t^«lt3, 



^tw ^jnn ^1 ^CB n\ ntm gi© w i 
©tt |)l^ «lfl| 


(^) '|f*(^t"»[9 *ffiif« *iwTB ??rr®s 

5rf*f (Deccan trap) 

{ffeai-i ) I <al sftw 

>*,••• ^ (ertf 

«f^c»n ) ^rn^i csr^t ^ j »i»rT«rm-r 

(flai-i ) I 

cmp{ |it*f '■inw ©tfe 

© *jf • '« ♦ff'ISH 

»l*lt©flt»l, n^lW Tf5iFC1« ^ tfl 

*tt« I 

(«) ifft^ '8I©C*1 ^ (Horst*— 

itii ) «rtiB I *1"^ 

5BtC^ (Graben-V^ 

gi© ) iitan 4tc^:W 
»?ll BiBtn atcn ^cb 
■, nf¥ ' ,^ti© 1 ck»n» yvf% 



^ vwl <artc^« («►) ^ft>ltt^s 41T5 

c^ »tf^ ^a^rts ait»r?^ ij:»fa fH^it^a ^ifta 

^ftvfa ^lat^a (Jurassic) «rtf«t5f-W m (f&ar-«) I 

ieIc^ ^tsr *r<« f®4^ ^atlai f«ratcf, ^itf^at^r ijaj^taiisa *it^^ra 

^tal ^ I lute's nf%a wartnf c»i '"rtPrai ^*f^c^a 

(8) catatl ?ta?«tata «tta ’Wt^at»i«t:^ =itfaai r»niti^ <srtf%af 

^.. rm^tavfla^ ca»!ta^ «cni catirf^, ^=jt*T»ra « 

c®ft^i liH ca^i 4^15 • 

ftat^ aiW^-nt^caa *ttfemir; a^asitirna «rrf%af i»t»i 

^♦f^fa >•»->€* ata »Jt^-«3ta (Marginal depression), aFt®i5t*n 

^ftt¥ »rf^i I fe'Ba-?t¥*i ¥ c®¥tatrr*f *rli»t«c»ra ’i^catn-^t^a 







¥ *t5-*tf^at^ 9it«l-qta «iic¥a ^na 

^nalB nf^ai c«¥ta titn at»T^ 

nt1»t¥a «ff^i ^attt (flai-a) i 

(«) ¥tia arati^a ¥t« «tta m 
a)t»Ttt^a ^na «tta « 

t5i^ ^ *m>i-f^*it¥ta ¥tc¥ cniltfJiata 
croa cnettftata »if¥« i 

c«ftsT trtrta ^ aria s f¥i»itftlrra 

8|t¥i I c»r<tia artf^fsr 

intartTW ft»ft^ (Mettmorpbic 
sclust rocks) ^wtf^^aa 

^ajt^ (twi-»)l 


%*rca^i ^caa ^tf^ata «ita 

fenaa ai at?i i 

(¥) afatfe, fta<ratat'r. caatfl, 
cntai, catat^ caai ¥aai nf^faa 

’rc¥ «rta ¥¥ I 

(a) c®¥ta|rfn nllst^a «<¥ 

¥^ ^a—ait^wa «rta arajaf^^ ^*n:a 
’aaf^i 

(a) ^^¥M-caw ^tf^ata 
«rtl%¥ Wijijf^a m «ftm ^5*f^ nafiias i 
Wt^to 



irft, 1 


(>) nw ’(FtcTf ^tirta 

ff^w cntfi 

w^i *iti ^-i^* f^rntf^^t# ( i*h« *it^»i ) 
fencfl I «lJt^»!if ^ (Vortices) 

^fn^m ^Tm 

•fW'K Wl (Convection 
current) 'sjf® 1 «ft5 >^* 

f^C»\tfs^t« ^C5 «rt9 ^a»l Wt5 

I 


cnclr^^twj «FtW cn ’iHV 

ffy (y,<>••->•,••• ^ ) ’Wl 

f^fi8 nit^r 

5t*f ^^51 cnc^i 

*IMI ’®t?*Tt*lJ « ^t^ts J0t^?t»w 

«t?j>itsij i?'«?1 '?twrf*i¥ 

¥c®i c®?t=t |jt*r ni^t^5?i8r® 



•ij’ «l^CS!?l < 3 Itt 5 ll 5 i? S|]t^c»\« 
C^W, ?tMtC®T? 

cW, >Jtni-atiitf»f^ ^t^- 
?'C^« •'ilt 

^»«»>s ^TRtiJnC^ 

cfsr, ®t^ts 

i?i c®ft*» Irtn I 
Ftf^i ^tf^itci!, ®tl 'sftff’n ^ 


^*v|sr (ii?(^ 5fiit\g «rttv I 

(i) ^n»i^ ’ll <rt^i «rtff?ts» fii*^ 

'’^tfVitsr i>tm %ni i 

(^) c®m titn, ^jstm-f^u 
« «ftf%m »Tt%^r»ni 

(«) oi^jg (Volcanic 

depression) ?tCl^ I 

^ ^Iw «frcf I 

(8) w®s cw¥tsrtrfr*t« 





^ ’fWtsf’fS s^?5 f^<R« I 

ifll fjf^tv >rt«ifit^, 

^^*itcsr m 4>Jtm i 

fVf^f «f«irc5? c^ ^t«f 

c^ »!ii^ mj '« 

ftittf, ^\^ ^iKt'nsf 

tas nt^itff I ^nn-f^: «imi <ii<rsi'e 

« KS'y «r5tr?i c¥t5r« 


sft^l «!t«rrt?9 wtif- 

n*»!? ^tfinrt« 3?t^ I 

JT^-sTf ^far® ntto «rf>it 9 

«lt9'« 991^1 ( 91 99C®I 

fif9»j) I* 


•dll '®t9^9 f9Wt9 9f<t'9rC’T9 

9t9t*i^ «lf«fC9-rCif '5^"»1-’^n»1t5S1t9 I 


®*rr«rw»5rt<r »rt®f 


tfrt5*N fsf%«,*rt9t9i ^f^si- 

«tr9 HtCT fiTBrfJIlf I !|rtt»I 

X5t9 ff»i ^11 

<^1^ ^9 '«TtC»19^«5ft'!Stf'6 ’5f9^ 

^taWl^rtC*! «ff5 «r9it®C9 f5f%<>- 

59C9F9 IBin I 

f^99, CJT cnVa^-R^fl 'artw 

I 915 ^*19 '9 fir-l9S 

9W «f*ltPr® C9 =fl99*IS 9ltld^9 '^99 
SfifSTtifllim 9197 9J9^® 9Cf 

Wt®, ®ttir9 5JC9J *i¥999w, 9j95r«rt-r, 
«r^f«9 =itH ^t«9i9tnj I 
49r*r ’FC99'I5 *^9^9 9t9J ^t9t^lf9 «JJl21t9 
■rlw«t9 nto 'i9r9f'9 «r9^i» f 

?a5[^C9t^t’9 C-(9 39t^J to *<191 sis 
WWW »r9C9fc«r c»iifz!t9 97911 
Wt9lt«tir9 9C97 «r5f*l®{ «lt9f C9'W 
^ ww ^ 9w^ •iW wrinb 
fif ^ ^ CW1 


9791 ®t9®9t^9 ^Z^ 9f999C«f9 «rf« 

f^t9 «f99 C9, n'Kt'®! 9r« fsflMl 
1199, ^9C« 'fl99 ®t®st9Cl'e '«rHV 

9^999CSf9 97911 fVC® 19 I 

fi C^W9 fifWtn 99^991 <999 ^9t97 

9t991C9, C9 fafail9l 979 9rt91 l7«tf911 

C?F 999 919997959 «r9':^9 1799, 

151 9'^9'«t79 9Ft9l C9| I «r7ffll 

f9979 9frC9tC1799 971 971 9tl9 «fl9 1 
1T99 19t9 9t99l 19* 179 I ^9 H11C9 
«rt^9 179 C971^ 9^797919 '^9 irtf9l7799 
CSfel S79 <99^ ‘4!9in CSl79 179^ C9t9 II, 
476^9 «t9®^9 fsflWlI 919991 «fll 
197® 919 191 lil n®tfhl 7979 

9f6® 99tf9fl9 t79 ‘ll< 9^fl®1* 471 

79^1 « 971971 991791 997< fl9t79 
979lttl9 191 tol ICTl I 479711 
9tl91, W'iS 999 









*rN? « 

«r^*i I 
il»r nt??’!? 

f««T =?tC*l 4^{B 

c^^«ra cif^fi I ?i5i "i^t^c^ 
^ta f5iaii:atc»r JTtnt^^^r «faf%ai 
aii^ c»aarl§a ®C!f'*t i 

ft# ft*g^ ca^ftt am «fnai -iri? 
ata acaR ca, a^aaa? sa^F 
« ?p#c^a Rtaca sftai fta? a1; '®^a?n 
ai>rir ata araar ft^taft «r^ft5 

•area aafai^a « aafa«««f atca ‘aa'fS cw®fa 
a^a ♦ft'eai ata i «rjac^a ataai, a^aacara 
atai atr^, caaft^ 

a<Pp^a atca nfaf5^l ^«rftai «ta% 
ftfVaa^ vTaftcara cat^a 
cacaF a^aac9fa aim aiaarraa %cfFa 
nteai atai 

ftftjt aa'srca faf®a avaaaar 

firvrasa fac^a at'eai ata i aetata < 2 ff- 

ftpaca faf®a ^aaifa <sfar« facaa ftc-ra 
awfaftrl a^aaaewa ^csta caaa, 

•laaa a^aaaap catft^ ^ta, aa'sa a’^aaaaf 
catm ca\n;, alfalfa a^a<R«f a4, ffoi 
aaawif ft'®*i aai^ ^a^ a^Maft sftm 
aaRaasf a^'«*i afta^-rft^ ntaa a'Catia 
«rar^ aa i 

aiaar ftvTaft afra ^wa aiu^, aia- 
nftata a^a? atai atf^ (Killed) ataa 

awi <fa®i ^a; fa«a aftati 

airf atftr® ataa ^ faataa an:a; 
nftata aarf att^^ ataa ataftrf caNai 
t? ftij ^t«aw aftata'aaf^f atf^'® 


ata? aaamf « artasaia caat (Wrinkles) 
matfa^ ^ca; 'fma aftata aw 
atf?^ ata? aail faataa ?ca ^a^ aa'«*i 
aftata aai? atft'® ata? (a^awaft 
aftfa^ a?aaaaf atca ) at!?taa 

ata^a catcaa «jai< aca^aaarca ^t«f W i 

cat^tajS'stca a^aasaa ««tca 
^ai aa—at^a a;® Ta atr^ 

aia ata? ftftr® a^ta 4?i5 acaa atar 
CUV? ata?“aaia ai «iitataata (Amalgaip) 
(^5ft a^ai aa i aia aai?^< ftta ^tata* 
atakaf ^«tra at^ aa i «rt<t a?t<l8 
diata fe««"at^a «rfa[-ata atfts^ aaca 
aaaaaaf at«ai atai ataii, 

at<aa^*aM atacaa acaj areata 

cata-ftataa a^^st «ra!«rra^ aai arrata 

Rcacafa m% caaa—aa^r^a •arc? c?ai 
ata ca, ac<a «f'5ta a*at^ aw 4ata 
aai aw ^aa^ atfa aja?tfl a#? wtvs 
aai ?w I 

eqt5t^ ' 2 f?^HBar ata ftata ca aa 
^aj ^t^aa ?taa, ca«taa ataj 'a-oft 

facaa^tca fifftatacatari #f ^ «ta 
ntaaaF'swN awa ac«r atataft^^tia 
afafa^ ?a, a«a«: a^faara 

artat fiia ai i ca w ftftar atita nta? 
« ai^ ftftt® ^aata flfts a^w a^at ata i 
a^'ana atataft’a aaata «ftai ca« ca, 
cwati*!fta^a ntaa^ Ffa '«tn w 
a’^ca w ^ac^ ntca ^ta acf 
atatift’aastca aftift^ atcai aft 
c«Fta «tita^c^ arftifa^ nfaata ata? ft 
cacaf ata, ca{^ feaa'atwa aaa ^ 
ata *aa\ a<^fl atc^Ja asaw 
aq? <mf I ^atft^ m ; ^ 









sThrt^ TOB9 cn vWrU 'mn 
•ftwrt Trt, wcm I ;j 

^ ’rw^ HgS « ' 

3Tt»l^l® I 
sir®, «IVa«RfC8F^ TO 

c^jrtai« •tt'eii sn i m 

«»c=irR vs ^t?i« •itfl'Ti, •ftiir'« »r^c¥fl 
»iw f^»tr5ff c’H® Tu 

¥TtT?tf»ll ^ ^13 

^ftt^l 

TO'9 ^ ’TI'WCW? 
=Tt«p f>i1^ ff I f^i ^tcfa <ft?r*n 
mi TO, ift<i 

ficn^ ^tr^rs ^Km 

TOtl IJTIlC»rt¥l ftl ’fmtC’f *mTO 
^ ntii ^P\ ^ci 
TO ’TftlPn ^ I 

«fTOi «r*it^tr5c? sffiTO »rl’«m*r'®: 
ml ’fils «i®^1sp;—^c<i 

it^ «rir® ivuRsf jfFitFi 
mi^ ^cfi ’t^’^c 4 II ’fill 

ntl? CTO «W5 JRFITO «ltIJ1 *ftll 
TOi >r^^rr< ii nTO itf?® nti? 
CICI «rVP CI 

w««f itw ^ m TOci I 

f|HI ^ (flltn ifit Hcifl IJIIta TOtl I 

*fi m ntcii iiiTO CTO *fti? 
^ 4fC¥i »r^fi8ic*r mitfifi to *ftrii wtii 
<M« W«9r fv% WTO itci I 

TO TO TOWI ¥C»! vn 

TO 'ilf® fl'9Ii IISITO nt'SIl TO TO 
^1 TOti ciTO »nc«p 

TO! miftwl ITO1 mi TO P\% WTO 
TO 4tTO t ' 


iSTCTtir 

W ’^TOi fsif^ itTO (Wtll 
V if^ CTO ^ if® TOlt*!; > if® ^ 
c<src*ri ’TILSIT) citcnl TO^rtirwr 
f5fl«,3fTOi fe^rrin i® w«r5p TOtn 
^11 TO I Cit4tl flitJf 'Wtl ^ititw 
fSrf?^ sitaiti fi®^ *rfiTO c»niti I CW19 
TO ¥*i »rlT®i TO ^srit!^ 

( I5®fl) flfal® TO TOt®T I 

>rtTO*r®; ci ni»i () ««!TO 

>TTOC4 WTO initcii um CI«I1 If, 

®tc’ra iwi «r«rti «rTO toiISi 5TO«r 

I'll ic>n I 

« Itf®I«?Cl—TO f®lftRl 
afJi -f®tlit, «tt«tl^ vn, 

irtap, ciifii, fif»pn n®, «r^i 
TOJ c®t^ arciTi i>T ® I?; I 

f^TOtn^^TOl TO—^ra^®! II CVS 
TO^tl I^T H f5CI®1 f®sftci1 ®f»I. I®^in 
>ni ® I 

ii'cit’f *« iTO nci—'mtTO i*r n 
^9i4t nt®ti an II ipf^itifi i^T II 
® f4^«r fi^n TOii i^f«I?' I 

«isf4® « TOfi ciTO—®tcii if>n ® 

!pfi citcar =if& TOUCH nt®ti i>t 
n nf^itfl in ® TOI 1 g4 ® n i 
i^cH II '®titci!8n cittn—^cii in 
f%^ii c®nt^ei TOli in ® 11 ^ I 

TO®1 ® f^etTOJ—^Itit^nt f®TOni 
ifn ff^it ®®fi nTOi in ® III 
^ i5^[citcn-~®^'n Item in# ’firj^ « 
i?^ ct® cic^nti in ® I 
Hrti—II TOtn«% itn® ntTO 
in'* n^i 



nt5. m 

c^, Wtna 'st^ti c^, c«i^c¥ 


n^ntw41ii 

ftrHw •ftw- 

^ wfsr >T^>i sf^ 5i¥?«RW 

«m >rNti 4CTitin^ ^«r «ic*r«^i 

« I «»lij:^^*i ’Tt^nwti’fl 

(Curable diseases) H^TsH? '^^Wf 
f*rr» ^>rNj cfltr’f« 

c^sfi c»r w 
'#^«f ^t*f«Fi casii ^r»T 

'^^tf HiVfl cHtlV'® 

’^sM I ^firTn, '^^<r c»r^w9 ♦r? »it^t, 

^', f*r^ '8 «fqf^tf? 

n5Ht5 ^ <2r^ti •f'hri c*t=R“ 

^ti:»i “fstca c^t^T ntn? 

n^Prtc’T '■ic’T’f »pia ^ ’<rtf 

entail 

ift>T 

^1^3(1 ®t^t?r wtm 

3pt*i?ii Vi I ’^w c¥f3r 

▼n *\\m =n 

^ I 

i5r«iRi f^«jtC3i?r 3fr^ w<«af «rTi3T ¥r?Ri 
cfl’H'riS^ apw «?'rr9t»fj»it^ I 3(«ww 

c»Rr3r?i *r^ «ift^sf 
stvtfl «tn^c=v c?<rr5 ^iJfsr i 

ctvti ^tcf ^ 

w« c?*» I m^u 

fW, ^•l^h‘1 TOW w 
•tf|R om (Cell) Cftwn »iW ^1»\TO#« 
w»f9if^f«f cm nvm 


cv(^ « *iw wi t^i 

c^c=f sm 

9CTCf I ‘iim^ *it3r 

C^, iR^tURCWa (Ionic) 

c^r mw m*m «wt=r >Jt<? 

^etr^i v « ’ft^r 

<fti:^ I 

jft^tf^iF ^sijtf? c^rcT 

fmi c^, *it<iiw <rti1‘- 

(Animal tissues) *flTOnr 

'«rhlC3f?r (^fi?3rtff^ Mercury ion) 

cstm^ta tf^caf!!t»r sft»r»r «w 

tfbTi «3m( 1^f*f^iii^ctcT|3n 8rtf« 
c’?, ^raenfr, '« *it?(iaa ’tfita 
^tata^ftaa 'srwt’f afar»! ar5»a c»itf^ 
>r\<fn, cacaa '« Tfatai ^ 
af^ c*rc^ oral cnca f ^raaao? ^rcaaFtrs 
ataifa «n:aH afata faafl^ flwi 
«ni—ac<a^ c»itfaas ¥l^mr 
a^an *6 orraa 'ewa sta cac^® atc¥i 
▼t^toFtfaata fefl(f«r® ca, 

ataaaiS^ 'daa'O^ «ft% ws aa*lta 
catfa^ aata ara caa^a ara 
aWa afaata «i?f«rfal aca 

atcai a^a ca, aafaawr 

w^a aat«f; ca atatacaa 

ataa «r8tc< cataaataf caSaj afaatca 
^1 entfaa^ aa. ca^ afaatci atam 
caaw iScaiaata nv^ acali ^acaapi 
^fam^ata catfa^ aa ai «sa^ ^artcal 
afa«t afaw aii ®tvta cataai 
(ftaia aifSjfiri ^itr« ^a^^ aati ^ 





Utiv« 


WT I 

(Cinnabai) '« ^wm^ 

f<5fw »rt»ift^® 

n%n 5j?w«r flntc’f 

cw*f ^ nt^^i ’irhr, sft^ftsifqs; 

c*[«»r ff 5»i c-ft5ii c«rtt I 

<nir55 vwa ®t?i^»ij 

^rs c^<n c’tcf I 

'e ^ *rr^ m ^s[ 

««¥ 15 ? =fi I ■®t?'®c?)? 

fv r "iBTw^ »r*i? cir?i c^zk. c?. 

•^rlS^Wc? f^fltsp 
’♦fci I <??ST ?jt*itac^ ?is^ifn®i ?i 
PolytQorphism 4?^ nifMfec=F ?1 

Polymorphous ?? I 

?it*f ; 

I5f?3ft« HS C'ltf?®!® I 

Wt^^’Wt^®, C^tHt^Sr, ?t»i:iFl fC*r 

«npf®r5 f??t55 I mw 

«iwj® ?t4? c®? 

Vi I f5?[91, ® 

?c?T cntnc=f ’fflci 

« n%^ f*ifi?® =faw «r?c? 
f¥t®«•fc? c?t^ ^?w 

?< ?t?«i I arH^® 

Wtsf "Wn? »IC?I 3Tt»^¥r^® 

*frr»[ *ffir5tf»j® »it»i¥tt® 

V I f?C¥ ^%tZV^ (Preci¬ 
pitate) »ftfi, nor wm wm 
orrft® •rftc'it?¥twi wtw •ft«?i 
?t?i ¥twi ®r?:t¥*tl8 «*cf 
®iw cmfie® <ituf%ttlf niwtl® nt«it 


’Tti I ¥ii??t»r ct® « !(t?rc*r 

I nti:® =itltttc«rsr ® 

®tl^wt^® ifTtt>nr sRifT ct® 

*ffi9*irt? «rtc?tf®r5»i »r^»»rc>4 fsifwl 
®tn5it<it? ®®« ®?c»j c«itf?® 

nf<*ia ??i <«cvm 

•ftaf ^Cll 'fl<S >Trf^?T«r®5 ^<f5lsf(C?? 

f?cn? cm < 11 ?^ ««^®TC? 

«f®tf?® ??? ci^ ® c»irff® 

«it5r^ « «rtw*! f?f®ff» ^ftrrwsr 

'eisptH ^«i®; ar®T, 

^z^wi c?nt 

c^arJinf?® I ^ 

«iteflc«i ®t«®«iT f?Pn® ?^t« 

?t¥c® ntc? ? 

cifc?? «r®T®c? ®t*ri"’t®t? 

^tar I ’f» 3f^ nftntc® 

®it¥N arc?!? ® ®I891 c??? 

’fa fif '«iic* ff. *fc® 

f?ft(l c?c® c«fj^? Ptftirl»i® 

«[1 ?ft 5 ^i® I n^?i c? 

c®i5f n?t< nr?*rrc®? wz^i ’rw?*!®: 

'Bj^® ?? I c«rti65i »tiftc<« •ifflnti® 

C? fjm ^JTfHC=11 K?, 

c>T«fBi? drc?! 

?f5® ?f I ¥Jt^Sft^ ?tt®S »ff®® 
I < 11 ^ 3i?*j 

=??t? f^s’^® «a c*rtf?®f? 

C?t^tlf5 lf9 w 

?t»RI «T®t?'C®tT H#?1, ¥11^ ® 

c«ftl8? ®f¥® f^tf ^'TTvw 

® C^t^H ft*rT¥ wi ¥|W 

•if%ffe®i £miif»j®r«c<rrj8si*wtt<n^i 





V*rt«T 3T«^ ¥W ft*! 
ftftni *ftw « c?rijT ^f«tf^f 
^wti «ftc^ l?f I 

(Sulphhydryl enzyme) 

c«ftl55t 

«ff^i «rw c’f, 

»ic«r 

(i*"* <4^ 

•fftffe'®, ^<K > *tr«*it^ *f^ti:< 

ar?t'f^ iiitiir-itfefg^f c3Fr?it^cv55 «srTtr>?? 

'fl’F 'stn >it<iit5) 

•i^^ai «Jrt si»Fi^ ?tc« ?n:?[ 1 

«ij!?«ft^C*IiI (Hy¬ 
drolysis) « «ftfl*r fSf^l (Oxidation) 

i «tK afttn a, 

fefi >T’^|TTC5r?r ?fsr^i ai^if ajt^oT 

^1 ff’ssrt^i Vi ^1 c^c? 

wsi^Vsim if%5 »r^ts I 

^sif«rf®tfl *rtf«r?i c’lBfn 

w«af aftftw ^WCfl 

W C»1^W « v\ 

c*rc^ 

’iwtc’t CJT’W vm c’l’it »p»i??[i ^%n 
f«n ^w « nt?f?^ ^¥t? 

c^¥ ent^ c»ici I nw^: nv 

^vm Hct» *ittC¥l 
C¥t*WtCl nvK I Wtf 

'ffff'T ¥«r» ntCJTI *l?l »TC¥ 

m m wtf w¥r¥ « «(?« 


«!I?H ««¥^l w^t’f ¥C^, ¥W 

*r¥ 5 wc ¥5 V I 

C<tt¥ C<rt»f V ¥•!, C^¥«r 

^«r wsr ¥flt¥, ^ Sffin I 

¥Itfe f<*5r a^tvIcfT WWfl 

^t«rTW 'ftC¥, ^tC¥ ^1 

V I fif 

¥Jfifes STtnfS I ^ ?leT *ft¥tilf 
♦tfs*ftC¥a tos f^^S¥tS «rt?¥ 

^tsts ^*rrJi»Tsi¥C*r •ffs'f'® ft's ¥91 ¥t»r 
5Jtsri «rf^sta 4«tarsr ¥ f¥| w ¥ff»ftv 
5?fe 51S StSI »l«s»! »I1S *it«(rn »f¥«- 

*wc¥s ¥ri fe*rt 9 f>T*f ¥cn *ifs*r« v 

5l¥S««CafS «*! « CS«?f| 

sfv <i|Sf¥tfl*lS f#lt¥air*rc¥ atSStS 

¥sti^fe 5i¥a¥ri«fs >8 

^is fe*it*f»fsr ¥cn s^»rf*r 
¥t¥i*ife '31 cs*?! »T 8 s V I c«nl 5 *r 
f^intcs <«i5T¥tfe*{« c¥tws ^s»i *rtfrw 
¥9\?® Sil*r I fe*lt>ljpt 4¥ 

fsms *fscis ¥*H3 >it31 
5r»ic3!f?fc^ sint^fs-® vU m 
»|fll«C¥S fsW 3«vn«^l ^fel ¥t¥tf^¥ sw 
v\ St*Ttsf*(¥ fsiKSC*! *1^1^ ¥S^ 

^tC»l ^t¥^OT 

a?t511 C^fll I ^tr»ll®S «fl¥i8 
ni ¥i*f, %is siifet5ti¥5f nsiitl? 

’Ttaiw '¥Ttfnc®s ^ *fs*ns si 

n^»itr fsfltsf ¥sr5 ntcwi (sfe 

sjtntrss ?sait^¥ sfts ifftistisR ¥is 
(Hydrogen bonding SI Chelation) i 
vx:m si SCSI m'n 'itis wlsf 

SI Sl^»|f ¥«fs¥ «TTtf5fl®S f^WS '9CS S¥S- 
WW ¥¥«W ¥cn V » <f»lf«J ^«f¥- 
cw CS, ¥StSS¥ ¥ ftstw ¥t: »t1*Tt¥ C»l¥ 





«t«r t mmi 


5^p »rt«p »rvfl<RW 

5»li*i <flf «nrW9 

«[W[c«n ^^Tii »fr«i c«ttsii i 

c^, ^t^c^'V J]i« c’psr 
C¥t^ C'TC«I *I^9«Rr5fff I 

cflNf^cTw c^f »rt«rt?i*r«: 

m*ftr*?s 

▼ii:*! «N ^t«r c^t^f 

«r«tw ’T® ®ftisit=T 
(Nascent) c®s? C^ftwa *rffl^®J 155 

01^ ’i®«ft5*it*{ «3l c^t5 

^5Ftl5 »I5T5?t5 

5?5tiP«C<t TOT f¥ 5I1, ^1 «t55t5 f555 I 
C5C^5 4C'5J^ C^tWf f«lC5 

«»»fe 5^tCl?l C»!i8 CfTC55 ^^m 

'e 5[t^cir ^»W7{ 5*it69| 

fil5Jrt 5515 1 Ft5<ftc*l5 ^5»I 
*f5t< 'e ^t55M5 »IC5J f55T^ 

5»1 ( Electro motive force—Membrane 
potential ) «fl’5«r55t5 5t»l5 

fe«5 155, f5Wt4t ^1^5 cn 5f«ri >>0 

»iti»i cr^t"t ^r5H I ^t5'« C5, ml 

^l»w ®t5^*lltl!’in5 C^tC55 51 

555>it? ^51 Vmt^m fils's 

i?t5l «rrclE. ntfl’if « nt5f «it5W5 

^rtftcni f5f555 ^Jtce|tt5*1 C’lC^I 
f5?[J^ n5»t»IV 5ei C5rlt?jB ?tfH|f(ffe 
5t«t5 5rC^I «ltli:5l:55 f55tC«, ^ 

I5tft^5w nf55tc^«?lf 151«1 5m>I C5rF 
5*r (Chyle), m (Blood), 5t\»r 
(Flesh), C5T (Fat), (Bone), 5«5i 
(Marrow) m5^ '9if' (Reproductive com¬ 
ponent) ^tc^ »i«5ts[ 51 ^niF5n«f»i ^^nI 
fi I fii«r ^f5r*rc5 w ii^iri wt5i «t®R5 
»iwtt ^nfim Ifir® 515^11 njttft* 


nfl^t f55t«i vw enf.t ^ »r5»!«i 

jf«ptr«r5 5fwi i55t5 

CftW5 f««w-5tlc5 55t8\f^ 5FC5 

ma^Feitscejfl «ic«r carfiffn «i«5ti 
^C»! 5r5tf&® 5Jt^« 5fC« *fti:5 5l 

flF? 5»rtfl 5t551«5 5C5tfe55 ^^55 51 
F»ltFW ’Tt5t5J 5^^ C5 »I5 5« 

C>T5C5 C?aC5f af5t5Ttf55 '»rtaR5 C5C¥ 55*15 
5t5rC5 «5t5^: C?C55 'Q 55lf5i 5FC5, 
C5l =55« 5« 55*55 ntC5 5f5fb« I 

nt555lB^ 5^5551? C5l5i5 55t55 f55tC5 C5R 
5J5$t5 5F51 55, 'Btt^f55 f5^tC55 
^twfC5* na^’Fta ^cn^*! 5tC5 ^5 I 

«lt^f5’F 5C^, Cfr55 «t5t5 

«r5t5 C5\fil5 ®*fMC5fl <115155 

515 C551 5l5 51 5<5T ; f^« ni5f C5 «lf« 

W 5t5l5« C5C? 5lt^ 51, CWI'S 55 1 
^C5liKc55 5*^5 C5 C’PC® <515^5 *lf'!Sl^5l 
«1t^5ftC5 5^555Car5 5« m« C^Sfll^ 

^«f5 5F5t® n^5 5C5flti:55, C>T5ti:5 5f5 ^55^- 
565 f5CSl55t5rf C5^*tCei *115155 
15^^55 5C5J *rl5la Cih 55, 56C5 C55* 
513 515155 fTnm f5<C55 ni5 51J5 

’»l1C*lt55"*t1® 5«51 ^5«5 5t« 5lC51 
513^55 ^«f5 « '5155 55l5 «flfl5 
51551 «3[5m 5151^^55 ml 5rf«*Jt5 ff5, 
“f5rt5i 5C5 f5l1fiiafrr5ft W”— 

515155 f^tf 5tn ^?11»1r5 ft53C55 5F5«I 
^1515 5*C5 <5lf5 ^r5^1C¥ 5lflarj ^ ¥5t5l I 
^1«f 1115 c5 mt^law 5c*ii 

C5N15 r Wl<(r55 f5WtC55 C555af fiRl- 

¥5lt55 C«FC5 5l5rf55 ^ 

5151 C5C3 I 55C®1 ml 55 C5i\5C*l5 ^ffW 
mf r55 555iRct5 ft<ftft«i »rwi 
555rtr1i|C1«r ¥1515 W IfW 1 





'5j<i c'tc’F ^55 n<tr5« 

^■Ni Tia <T^i 01? f?R«r-£iFai I 

nfii^jt«. «itfT>( fV fk^ ift*ii 

I f?f«? c?rH fifft?i ’ff*f'«-5#i 

c^«tc^ 9F 
^[CTt5«[1 fefp'® I 
^CI^IS «rt?l!T ¥tc»15 

‘fl’flS ^I'hit’ftfp^ f^5r?% jfJc? cw«ii 5W11 

^jtf5|0fiT 

oil CWMF Ft^f« ?1 ftfil<itW? 

^•tfl ^Ot^fcn? =¥l»lt45 

^nFr«^ 0 |^?fJI f«ifn? JftftWT 
f«iw ?t<rc«i I nw <^15t^r«w 
f*ifn %tft ^<ic^i I oil «tt? 
%^... f»|fH*lt'9?t C^Cll 01? 

«it?^*** ?t?i oil fiifn? »rt?tt?j 

*ft^ nif® fern^ntnj I oi?, oif-< 

C9[m ?t«i yj < S v< 

t»ltH? ft?1l 01? ?t?1 ?ip 3f^?Jt'8 c»l?l 

c?^i c?m <<1^^ nMf ?t?*ii 

c^ c^sr c*i«n i[c«i i «?sr - 

y vv=v? 

^l5c« att«r* ?f?*n ’fii ?c?cf I ^t?t9 

< y >=ioa(> 

irtw «n« "rtw fn fCTw I 


•f?if«-~§’i?:?? *f?if® ^“rr??f *i?ifi? 
fen? «rf^ll^, niffe «it?4* 

^t^?^yi ?t?*i >• f?®taf} CT?n ^01?^ 
t-oi? ?t?i I f?!? n?if8 «(r?r^? 

?c^ caife, nt?? >t nwtfe '!>, 8, «*-oi? 
?t?1 f?'ot«fT I 01'6 5»?, 

spt?? u n^niife 4*01? ?r?i 

oil n*!^ t?c?5?i 5fi? oil cnn 

n?iffe fe?t?? ^5? I oil n?iffe? f«i% 

%•, ?t? fe4.nt?^ nwi «» 

8,4,«», i*, i4, <<>• I oil n?iffe 

%.f. 5f: cnr^F 01?^ 

01 ? «rc?in ?r?c^ i 

oil n?if'*? 515Sf1— 

(«*•)+« ?fefn?Rffe 

«inc? 01 ? «t^nt c?t?ti c?« ?li 
^t?*i ?nc^ ?i ^f?r oi?i 

ni, 'aU'a I ^t?^fB ?^?tPi? 
nt«ii cncf— 

C??? >*8-V^ 

n^f« 01? 4?< c?t?ti nrt 

ft?*! y8-^X«»» f 8-»Jr^ 

’tw? fi^ti icf? ^tr??it?f ?c»i 

njt^ I ?jtf?*in1i??i 1? ff j wT^rt^ 

ffsri, ^1 f??i i ijf a 

^tm '«li fli nwiti 









< 

5Ti I »r^<rTt?r ^ 

^mt?r I 

»r>ft«rtiT ’f9c« *ft?t^i 
»r*it«<tw9 sfcy f^f^i 1^ ^1 

ifNcil sfi I »ir?twr 

aw ¥?ii:'®i I c^ ^tsl kw 

ff»i, ^5 «rst*i nt«in ^ti oil 

xy—60D (ax+by)*+cx + dy*“c 

a, b, c, d, e-4? ««j6 

ijnitn ^£9 »r^t9t5T ^9^t9 CBkl 

^t91 I «tt?9 «fr9l f^»l C9, ff9t^ 

>f^9f9m 3S»I 99 4^15 I 

'Stfll n (*ITt)-<il9 C99 ^ff»!l 

«fJtf*lf«£« ^t9l f9t-f9 f9»l !?1 I 

l9i»Rr 

f5f19^«91 «lt9C®9 ar9f?t^1, 
c«i9if9i 9r«\ c»n:i91 

^<¥^9 nf959 ar'e9i 9t*i11 

nt6t»ifi^~«99i c9m, ftatn, 'oi.^n 
ftsi I '9*fr99 9Jt*ftt9 
95tt99 ^9pllr CBtCk nt? I ’«lt9t£99 
'i'hll -ei ¥9C«1 3«l ^tCf9 f%9C*| 9rtt¥9 
ttf > 49^ '®C*rj9 »rll9C9J 4tf'8 9tH 
991 «t9nf 9^ ntf99 nwi w^T* 
fwi 9tf9C9 99, W*! 91 WSR 
3Ttft9 9^ 91 999T1 f9t9t «1l9r9 

99t9 99} ’•*IC9‘9 »rtfii9 C9 C9 »f^9Jt9»%¥ 
C9tn 9ffW «1f9I W nt«9l 9ff, ’•C1T9 
'9rt« *1^97!^^ 


▼91:9 9H¥»l nt'eTl 9t9f i?t991W 

8*C9f >« f?C9 9H C?9tr91 9t9l I 
» 

> 8* 

8 >%• 

ir «%• 

4i.o I 

4m 9«rt^9r¥ 49tf99 
▼99t9 C^\ C99I 919 I £9*^9 W 919919 
9^ ^ 4999rl£9 f9m*| 991 9t9 C9, 

4lf^ ^irl^£99 99 99 >1 C999— 

A “ ire + «xx + n4x 

BfTtftr®—4199 WTtPlf% 9j1f999l9 9fjtf9f« 
^£999 ^^9f9 C9^¥9 — 

X fesFSl Trails--^191 I 491 n 

( 9ll )-49 9l9 9^9 9lm 9t9t9tflS C99 
▼£9f^l 4t 9t9 9Jtf99^9 9t9 4rcn9Fl 
£9*6 (9^*9 I ft«9 9Jl9 a 9t9 49^ CifW 

S 919 fC^9 C9^99 S — ( a — 

^9l8 ▼191 C99 9£9fl9 I 

.*. n ■■ 

9^9 9t9 «*»8>%l 4f99 %9 ^1199 
f f99 I 

491 f5|9lf3p5tff^ ■r9lt9tW *191 TO 
9t9t«1 I 49 TO TOtC99 Wf9«9 TOI 

99919 9I«1r ^9 fllf ▼t^l fHih, 
ten tewsr TOt TO TO«t 






^ V ^tV5sr, h ^w^l, a b « 
4*h:w f¥i f^'f'^ 

5ifi fHi^CTTfi f!r^'i»«ti:=? <«I5 ^tf^^Ftcs 
’ppr 'I ^tc?! %»i— 

V --|~J a« + ab + b® j 

«|| f%'8tC^ 

^1 aft^n 

’rtrfc^i «r®t’l\9 c»tc? 

I ^t«i rev 
m ’itt i 

^en «t5^ n*r!rt*r^f%a ^jrf^— 
nRrsr nf^5f*r9tc^ C3«fe vrfrsr 

f^c^fte^Ri '»rr»ri[ ntf‘rf«¥ OTtesriT nflw 

ntPinf^—*ftlB’rfit« ^^rf^elrs 

«rnf^5 «fnfs?t 

nt'sit cm— 

^ . 

^a, «&.»a 

«rnr«fl c^ft^n fk<m n«f^« ff*!?! 

iffn:^ I ^t«— 

«x( ^ 8 +^^+«^+—••‘>^ atPr *t^) 

-ita 

w^nw cm» ^cfW, 


88V 

/1JT~ 

’8ntf«<^¥ *r8if^ 3tt!it«tcir 

VW ^1 V« 4?f sitH c^ 

5FflTt5 C5^ Sfeaf^ I l»Wt5T— 

/^-i+_l.+ JL- .J - 

8 « 8 V8 X V*8 

8‘888%> 

/^a ast > + -~ —^ — — — ^ .. „ - 

O «•« «*€ X« 

- >*8V8V^ 

^af?fPr«—ca^*r f%*i''t‘r ^at?- 

Itcsfa f^»i I 

Itarnpr^ <8a^ ajtfsjf^ ^ 

fa^ca?r wt=^^ I ff^ 

vija^ ’T8[-»r4tva‘i ^rirtatr^a ^tal 

^tc«ra aat?jfercsr si^tea^ta ^nw 
attf-''8rt>ie»i m 

tffnfwit*!, m »r*it^at*T atfseaa ^<Kt.^8 

'« «• V81 ^rtw 

^rf? X ^ei atftciii inr caFW»i m at?e*{ 
X <Jia^ m-4a ^itar =1**!# m ? 
c?<rte^ m c^» 

35z X ?l5+i 

W fw 972x* - 972x + m I 

m-^1 faf^ ^t^ m ,^si 

facit 


»frf •rfiiffe'f f<»ii lott^fa—>*| wrwtssii cm ^sm 

f%»i» ^1 5f^w nten ’^1 








■ sTw I f^<rtc^ts^f fe*r*rtwt 

’re^f's fl»i I 

* ♦ * 

•w r*rc® c^h ^1 ^c»!i I 


«rPrrs?f <<1 <tihi «rt^- 

5f| I ^sitiT a ^trfsT 

<ii5i^ fl«tir irt®i ®t 


*tf^ 

lift^ 


®1 ^’fsr =fiJl '■TJT^^ I 
®tfl ^tcn <4^ «^*l *f9C?? 

¥t^tc®i I ^t?5r *r9^ 

^ fn (il'sc® 'Bits® ®tscf, «rts 
■W S®S Sts >TSS s^ts s*tcs 

^StS SfSCS^I fssrcss SSI f?ts 
fesrtS-n^CSS f®®S * fwts s^sts SFtCBtS 
cnt^s <flc»f i A sts 

stsicss nfess s^ti si 

®tJ<FSB11 I ^fs S® Sts ^tcs stress nl%'3 
«fsts®: sfs® fSBfl, sfssf ^®Bi «rts 
«f»Hf^l *11^ fsts ^tssi fs^^ fl®® 
®ts ®f®a}5® ®<3rss I nf®s <a% css 
^ fust^® ff s I f%® nr®ss 
f® ®!fs® r 'Bitst®: ^c® ®tt scs ^s 
SC^, ^s® s®tfts css ®tts ®?s®ts 
®ts ^^f^?Sl "St ®tf^ fscstis—ist 
fess ®^S® SS I CS S®S CSCS sitstcss 
Sldtsf® «[t3 CS css apsts® CSCft 
?tSrt—®tSS ^fs^ts S® cfS ®t^s 
srt^ls®! 'Jt® ®ts fSBSStS c?s«fss 
nzw. ntw fires ««fscs st^ cb^ sfst®, 
®1t®',«^ ^«,s "'sfts stsi TO®' 5,si|ir\ 


st®ts ^si sesr? I ®®: ? ®stsi 

f® ^StS® SSSt^ ® stisssi Sf^CS 
stress s®ts stsi stes? f^swtss 
®f®S®—fS' 6 S^ ss I ®tsts f® ^sts r 

•fli si®ts »(SS ®ssts ssstS? sf^ 
stress sis®tc^ sjtSfwfts fs^ ®si 
4 ®t® «rcst®si f%® ssst^ f® sfv, 
«rts ®i ^ ®si f® S 8 S ? 

^S® *!t 5 -s’ S®S Sts st?s c®ts 
Xtsts, SSStlS f®®s csts Sl%« St¥tS 
®1 SSSt^ Sts Isfs® ssts stt® 

stes, ®i 'ststs stsrss stts ststs fs 
scs ? ssstic ®1 srfsstsj ® «ifsst’?t i 

stts fs^kss SSfS fswt^ 
st^slt^s ^s sttsfss®tstcfs fkw csts 
stsssi Sts sftsttss—nsst^B f^sFtss 
S^C® Ststs ^s^fs® Sffsi ®KStS^ 
sfe st®si stts *. 

E*mc» 

Sts E Stsr sfv si Energy, m St*® 
stsstsfss Sftt<S suf^ ^ JfffHt 
mass Sits c stw cpi ssfC^ 



Millionth «l\’1 W>r ¥S1 ^rt, 
'BtfW cn nfvfl «5T, \51 » 
ftf»Bisr ^ ^^>11 cnt^*i c^ it%! 

nt«Ti^, apitsii 

sfl '91 utai 

f^rnrHi^^ ntc^ f 

f^’n® Rwtfnsji 's =rtnt»rt%« 

’ft® '« V\^ CSlt’PC’F f?5p9it«r 

4!fijt«i 5pc9 f^Bj 
T\»rt «(f^ sjt<®^ \ 

f% ’ftf*IT 

^iSW, 

c*r^ I 

«rrt 1 ^ Klaproth fiT^sf 

«ct^ ^fewfi(!lt*f 5rt*lT C5ftfil=? 
*t^K '«rrP[?Ft? ’Fcasri «ii^ «ft^ 

«l^ C’T, <<lfl W (Salt solution) 'ift^ 

■fipsi or«rrt I 'er<ia sfrir 
ftm <fl?i nfsrcan I 

>lr>t >TtC»l ®t: 9^r8R 
•1’^‘iRfr^ fVn «f^ #tfl nw-fff 
^®r»i!ii ui^ jS^va 
W ^\^P9 if*itir «f«i *rt«^l ^ 
¥tc»n ^'hfcw ca(t?i ^pt^-ark^ji 


)tt 

^^cflfHft*r »pn:*ri -Sr <«rvli w 

f®f^ ©Wv, 4a wli 
’Tftsr ’f m I 

<iia 4v aaja nca »»■&«► »rlT:»i 
*f?K-f^wt^ cacvnn ^fawta ¥m 

c^, ^^ra^twa »r^»j •i^‘T^ 4^ 4fr-ca[ 
ora I 4^ 4?f-ca vtwi arffcaf oit?! 
▼rfet'srtca'a ctt^c^ vtr»ii ora ai* 
^ta FTantt-ra atafV'Q fa«iT^>»pi»fa1' 
(Conductive of electricity) apca m[| 
«ita ^lacaa 4? '?»cia ’icrf ^ 

sjr^arf® a»ira «f®ta c^ ca^l 

«raa «r^a ^aiaia, l^afSrata 


fifaa c'sarfeaa^ta artf^a? i 

4a aaa nra ^v&ir 

*rTtfa?:*T arPr's 9 at®ta ^fa 4ar ar^ 
TOTi ^fai c*ft9irfc'aa aPrw 
art^fa¥ Pf5ci« cat^ ^ ohTnw ats[ 
caf^a '« cntcaitfaata ^yaa^ a^caa i 
caf^tcaa ^tf^a fawti:aa ^atara 
^ac»T( I ca wc*! caf^ata •taa faP»« 
acacf, an fsarat*! a^a *ft<a# at\ 
cai:¥ airfav i ^tcac=f apafta? f^ai? afti 
aa, aft—’at»!¥t af%» ^ aftr 


4a^ ntai apiri 4^ «ratH« acai ca, 
ca^a atwi aca ora 1 4 ca ^'s a^ ^ipfi c^faa n?t<, 

aitfaata, ^51 ufaai aat^ artPr i 'intara a Pa fcai arfavi aPua caca ai^af 
4^ fg^caa ^ 'atcai fa ca 4ar-ca c«fe cafarftwjaa^ a cal cacaN twia j arta 
■aai aw. ’wta m a^ata ffefa^ai- atai afa acai atfas m ^ 
INitacar wv^ 4pfca cara, aita a(iai«iaa«rafta1' awcsat*® i ca^tta aaa 
4atca mai famcatsR 1 ^ aw^art^ai ara aa. 418 aran ¥t»t acw 
3^^:', 4*Ha''■'f^^i fjca Mn caf^; tja?^' 


•nwt^«rfv 


aaa oswf^, 4^ a^ata aai 
4aa ata. ^ff^aca* '«rrfa car^csat 



^14 


wt»r t 

r®tf5lFi«l c^srfsFf^ viw? ^trt^ ^wt^, m 

?*r »i^ 41 4rfi^ I c¥Cii wt« c4tcnsr?Ftt5fi:sT« cits w*ts sr 4ts4it<f 

stitst^t®'' ^ 1 ^ ^ts »fr®R cit»T I «fli «fvti 

,^iti vsc*R, csf^iti cit^ fi:*?® ^t9T?i iiffe ?ar®i c’iHw’t^ i 

flftr fC »!1 45? «f5FtCS5 flS»I »rjt»r fS^Stl l 4S ^^ c«ttfe«l5 ?C«J1 4S 

4^ C41 cm Itc^ 41f itRtiflV aRI? 4C1? itH. ’ftS 4S «lt>R «SR 1tf4 

cic¥f4# •ftsitifi^ nwt«f’?l ! cif 4^ iT^-f!5 15C911 cnhwnc^s ijfi 

irn *fait*l^ (Immutable) ? oilta’®ta ^sif^ $P3 ClC’f Cl (STS^ft 

•fsitlf 1«R *rfaiTf%s (Mutatio:i) ^SCH, 'Stfll SC^ll Hi I 

411 4ts 141 I 41^ f4f4C4 stits- flOTtitll 4^ STIffl -ITSI HSC11 I 

C^rt®' ISlt^ 11CH 41? «r4t1 'BTRCII I 4^ lies ItltSC^rtC^S «tf441 44 

411 liei^ Clfel C1C1 ficil I csfssteis 'Blt“6< 1Tt*rtS struts 4SC111 f4fl 1tlc$l* 

Ftsntm itSL^f® *i'^3rfs c-sfi utci «rti4i 411 11 fsfistcis ^f4 

. ’■rhr C 1 I 4tsti itii 141 'Hf4 Ti, ciri iMi4 liScs itlctfC4ic4 4i%4xi 

4lf4 •»K4t41 15 4ftfl4ts 411141 lfl14 41W1 I 4l8| ^^C^ffStfl® llltl 

H C4SrraF54l ^<1 41C4 ltd; 111— lltli ^tl 44tl flRdfii? «ritPt4 

Electroscope, Electrometer, Wilson’s 4iei1 1 4ft5 14 141 ci ^11 cell 4 it 

cloud chamber, Geigec-muller counter fClfll 44 Illt1^t4 141 C*l\fl4 IftCsf 

I lfl14 45tl, C111—5ftlti:4 Cititl, 41 411 

>»•« *ftC1 ^1 141 nmil C1C4 filial IStlll 1C11 I 4 ^ 4t4 4flC1 

^ifet^i ^ti ^iiTt4 4^'«ii PIC 1 II «rrfif 4 irii ifsi^i 11 4f^^- 

^ W ^C14^1 41^ 4tl 4441 «rf44tltl 

E“mc* 

^14 f^irtCISI ^t®4|4 fl^tl 4[tfl4t1 
41C11 I 411 flUtltcil Itlll 4ti« ^c,*r, cit41 C14. 44^ 

4t 4^ltC4 1t4C1 iral4 411 I liltll C 4 W 1 C 1 41’ltl 4 t 1 fl^^l 1C14 

dt®sli ^tf^rcii 11 C1C4 rif?4 c«rr^il 8 , ^rti 44^ iwtei 4ti 

■ IW cm, 151 1?1 C44fe? ItSiNfll Itlltcl Ici4§1 4 lf# 3?1 4lf4 
I 1 K «rtfl4t« 4111 ^tflfl ?W1 ^C1 44 «rtl5l 4<& 4C51 41 Cl 

4rt^ltC^t11 4? C44faF1 liters 4tkl1- 44 lllfl^l itflT Clt4| 41 Clt4l 

C^n 11, C4«rf8W4tfl1^l(Non-radioactive) it1 I 

*rtiitlPr4 *ritc<i« 4t^citc^t*f^ 4tfif:i 411 citifl ki niit^ 4tffi 

'4c^ 4rri« 4itii I 4itf I ifi fi^ifi ta 44^ niitii ’iw 

>1i\* irtl Itit? 4t4 44^11 44C11 iHl 1Rt4 l^fCII ifl, 4tlC1 Cl Wtl 
Cl, 44^ mit^i nisi *nC4 Wl 411 4^.411^ flC1FtJl4 11, Iftf 4ts ftn t4# 

^ icw I 4t «roti, 0Pt «t4t mm ^Hi'e iji 4ci,ftti W ?nR4 







^or ^r«'« 

« H«j8 I 

WCT •$ll*l (Chain reaction) 

^rti >r^Tf 

cf»!1 -^tl. C5?t*l1 

whf I 

«f‘4t»I 3Ttt»l njtfill’l cs^tf^'e 
c'sa^fsps^i 'e *fc« 'si^ CF^r 

fsfit’f’tsr c^r »T®*i', 'FI cf^ftif I 

>rtx*^ 'sk^^ 

(Dalem Institute) ?tif « s(|-®tJ| 

^r»T ‘fli cF^r fa^Tt^-rwa »fst<5Ji 

cT^rtsr I 5itTrt*i f^c^r <ii«F <it*r 

•flfntF C 6 ^f 

ffl?llt¥*f^ ^ 5FW ^TF'S §«C^F 

’I'et^sii cntsi I ‘it’ftJt »ff^9!i— 

«1 511 w\ 

cTiJii n'gt^ii *fcs 
3Ft^ «ijt&*i c=?t5ri 

?rF >6 f?c«t^l5n«sjtnHtr^pc® 

5FtF I 

nt«5it*rf^^ 'eafsri--*F 
r»»\\ 8 Hydrogen 

condense ?FSW ‘fl’F '«{Tt^*{ 

%rF« 8-*a«, f^l 

8 •• • % I -••«JiH c^Ntir t 

C> 1 ^ m ^tF, '®TF 

▼W ®fF^ ^tC^TF ^ FtF, 'SI 


IfCif « 'Sts VC«1 ^ fiTF^ 

FCfl <fF I 

>ii<rsr fFS'^Fts'i ^si 

FtF Pf 5f1, *lt5?8 'StSC'S «lts« FfSi:*!!, 

nt«wt«i 5 tlc§fc 3 fr 5 rs *rwr 

C'lfill ¥t^tc*n StF, 'St^C’lt "Itcff 
^'gt*f ^ai m « ^ftlcstcsr^ft^F fs%rt*r 

*tfil*ls FfSl FtF «lts •■•'» nfF5(t<| Jit5t{MaS8)" 

I CS SfS ^ts 18^5 5t;|5t 

CF'SFI stsf—sPf 'srits 

«1Ttl>5( C^tFtF iB^tS f^f^Ftt^l *\fkvs 
'ysi ?F, vst^csi CS “r%S SF, '®ts 
nftjitn ^c«f fF%5t fsfiiFsi ^%5r ^ 
^wi cnt^tFts 5rsti^ I '^tf '«tfs Fts'i 
Fjtnts f c«?, 'srrt^F cFtstF 
^fjTS nfFSt*! ^^CSfHFtst Fjs^ts FfSl FtF» 
Ft^C5ttW5T CFtSl <£W'5 FSFI FtS S'® 
f^CF I 

fiisfqf^s ctr-r^f^iF ^t^cgtfarsi cstsi 
«irCIF—JT^ffF^ ^fltCFf^'ftF, <!tfF 'SS«t% 
C»Ttf®CF^ FtPFFtF, ^tF*fF 'BltH 

4*{5I r<F f’^sT I ^S^F FtFW '8S1 

^t^CffCSTH CFtFtF ftC-'IFtFl SlttC'S 

ntCF I CF* 15 I «nt 5 F fFCTFtF*! 5 fCF Stl?F 
-r^F FCFcw. csFfF 

FFf ¥FC'S FI ntFJ91 FF^tnF'Q 

^CF I 

ntflFtFfF^ ifV f% Ft^CFF FtiF-FFtC^ 
FJFFtW 'SF1 Ft'S r FtF, I -SF ftFI 
Ff CFWF. 'flFF fFf ^tFSFCf'e fF^r«*-*|^ 


* WFFI 7!ci FtIcstwF nfiiFtcF m\ ss ( «tfl fff nc? F^^itF 

*fUF1 Ftf, fi^filFtF® nt«Sl FfFI 'StI ?nF«11 «WS FfIFtF fW I ffl 

'•tm Fsten «f ¥Cf ^Hrwi <?«f„ fsiu 

,,•1^1*1^ . V iCm ,-flft0lFi^’ *l^nf,«Ft*^awt:F iti. stcF, 



>»|K 

95[ Metallurgy-C^ t Wtf ^1^1 
(3^, ^t9 Wt«l C»\k =^1 

^ ^ft^C'S *ff9«r® 

¥51 ntw I -f^ fwn cm, 

«ft'^. *rt9i^f^ c*it^« ttv—iiHH 
f^*ftsf“^f*!'e pmtcsil W I C>T 
¥t^ CW iftc^ I HI 

¥»c«i, »r^c*i?r Hw HfCTfl 


’Wl 3ltV, I w 

fil>!tl^?l Hy1^«l, W—Hftft CHCTW*!, 
H7f5T« HWH 1^, HlTrt«C¥t®‘i 

Hffe, H?, ntwH cHt»r. 
caFtf»!'« =^fit, HtftH f^c»r 

ttrtra Hf jfiPFft 
f5H «ri*ir ^ 'TT^CHH I 






C^mmH 'S WfHJ '«rt'»f®ft«l 

«i1ar s 55 Wf< 0 Ti 


> I ^»it5j f’Rv I 

f5pj« I ®t! ^HftCSf 

iftnt^: nta cm c^T'ofns 

Httw ^iW’iTH Hffli «rt?t«f5f I 

'H?|>r«tCHfl Hfisl ^H^T6H Hfm 
ftm Ti ^f«nit«r=f^ m hr 

CH, ’■ftHtCWS «I»TH 

c«rjtf®w nmf« c^ *f?rl 

wT*n CH^ I IS® »r"*ic^ «fT*isi 
•It^ ^nnHcns ®n sita-njai sjtHji 

is^rfis f^i 

c®tff>THi«r«i« c®'C5( c>r fHSRs 4cfrn« 
»ic®rt^ j *1® fsHtfs®®* 

wtsi ThhIbhi 

ifvt«»f nftc^l ^rtHTCHi 
«t^i ‘<iff5 wti^ «rTHttfs •iR ®r*r- 
»i«cis »n/It® >8 mim 

#w «ttcftiv 'iit t^tw fSfUPir 


®ssts CB^ ^sc® I fnr® ®K»i 
^f®C¥ HJH®tS HI cell ®sr® ®CS 
HtH «r*fHms rntn^si^ ^wh 

HjtHJI «fHtH ¥CS HC®H 

WtSJ %tR H5- 

sf«r«fH ^ caHIt® fs®v I ‘H®j5? 

HC® c®tstHts«fn wTHtm «rf®- 

HT®, ^9^ fs® 

sr?tc®s §nt®-«rtRfns^, ft® ft^ptsw® 
W®Tn^, H5f®'«r®Tl, afSH c®«ft, W9 
^n®SHtH caritf®® I CH HH^'? C^tStHtSR 

ftFRI csntf®® HIH HJWn 
®R ftf^ ®ssts cell mcl, ®i HfH®: 
®n»It® ® fm HI^Htfr C¥tStHtW« 
CHt^ nftps ’HHFU^S H®sf cmfHtStjfti 
ftw 'Hftsfnt mt H<t^S ^f®R®5^ W < 
C®R cnifeftfeti ®l®tw ^Hft ftt® 

^ oicini fH^ c®w Rtw ®ttc^ 

fW w 



wt#, 3 




^ ^rt^i 

c^ ( iFC»«, ^^5 

^t<M W^f 

CTt^lS ‘«l -f^cajs '«^Si >3Er$*fr^t’fT 
^<.»T I ^“(tfn 5it=?^ta 

c^fTT or. ^lair sr^ati?^ c^sr 

»rt»i ^•f»ra*i ^16 i«n ’{»ran f?i>Tca 
ifla^ turn f’fn^ sni# 

<tfa*a;ai*r« i 

ft*jnr^tc^ ^\, orH '»itc«fi 
<*ir:?a[ ^rrfaartoi^ »it^ 
a[atfl nOT'S <it^ »[^ 

«rf«f^« cnm. c^v^, »r5ivi 

artacig sTtar, 

=i5=r R^sf? 

»r««ftcn 

«it*itm faBa«i fsi*?tc< «rJj«f<F« 

’life I «i<r^ta ^<rj( c^tat’rta'of^^r c^n* 

«itr:9it6sii 

^«ftfn« nm ^r«, 'Brt>ittfa ai ^ai 
^ cata aifa, ca ca^fer^ -e a&ata^, 
faFai-faf>ai cftat’ita 

*ftia aw ata c^rtTfii f^or 

^Rfava «rtcsit5ai ?ai i '«ra9 «itw^ 
»r»^«l fawTfn^ atai «t»r ca, «facf 
afa« ai®»r'®f5ia fa^'® at aparf^^ar ^«tia 
ait^l atai ai5''^ta natatil. «itaai afa ^ 
’<Ftitiat«fii atcaraw %wa afa, cata aa 
^ticaa finataraa, w aai a^fasfaa 
aiai 

cftatata a'nr^ at waff, ^tcas 
a<t^ ^aaata^ ca^lf, <afaj W'f awff i 
0iavii^ mn 


atw^ .aca «»ofca •rt«ai a»ita»iaif^ro5 
^itan aai i 

a I (at) a<T«7f a^tic# facwufit 
cat^ajB a*^®tca tflati atafa : > l a^ta^ta*^ 
fiB «ta arai caras ♦rtia: '«rfaf«aa 
a^fa 'iia't caata^ I a i a<fi^ a^ffaras 

fafaaa 'iia^. fata '«r'^^f^ ^f^ 

a^atw '^faat^i caa:f ^ S (v)« v 

aaa a"ac#a^ atai fatal i «! caFta 
cata «r«ca ^atB ^wa a"»ttw f^aa 
fasafa i s i 'sifafEaa^ta aaa ifitat- 
af® fafaacia a® aa i «i a<t^ ^a'St’fht i 
«. I w faaa ai atai fa* «r^caa 

wai SFtar-aaa faa « a-^tca aatro 
aa « ca»^f i 11 aft«Tt ^sa a-a ata 

•‘a caca —>•« »aa acar I 

ca»?la wia^ -**»« orta — >•-* 
atai atia i nl fasaa aaiaa r 
ca®ta a^atT «taw ©fa ai« «f«ca «t-a 
Jita-•■at, o>-s»-> x>.»» aiM a"»ttiaa 
?K ^aw <*-*'ab'i b-1 a<t^ caatalara 
«afata ^-atcn tstn aal ata : ft^aa caai 
's fac-rtaa ai aa caai i « f»f 
«r«afBca fa*li t^er ^fafita aaa- 

'•fsi («»|B) catrta%'® 

anJtaafZ) aastfal aaia atata caatar^ 
ai»i ^laa nat^ aai ata i O ill-i aia 
atBa«f»r aa caat« caai caia i » i caai- 
tjftj saau ‘ataa «ia at?«• at^ltaa aa, 
>a» «rt'|a aa^ta fa* ftaatai i* i 
a'fft^f acaa w<%f»i^ta wt caca 
caa^^ aaa n<a faaa i affsoraat 
aitafaw «iacna aiaaS caata atat^ arttf, 

. .1,■«.>■ ;— >■» . .■■ ■> I.... ■ f -I .. M l , . 

.. V scv)*« (f) mat ♦ 







>«* 

^tc«F «93 §fer<f sjl .cnw'e 
09 ? C?R I 

(<r) cvtiWfi^Pr 0 UBTV^ 

f5i?it« c?, fif'sc? ^ 

r^Sjfsir 'ii^\ cel?f c«fi5 R^sit? i ^ttt^l, 
•lie?? S99!« 'Sff?^? «rt?^ta >*?«£? 

c^if cp^m ?f£? 

CIStW I »T£?r ?<t^? % 09?^ 1!f^ 

fwi? -Bih® ^i:? oil IfSp^ *lt| c?, 
c^hi c^ftar 

fsic? 

"ffiy*J I c^t? c^ffsr C^*l5f « f*T 
8 k -09 ?r“f ^6C?f9 Jtfsr 

»»t*i ^wtfk ^n»C9js cv 4^ 

’ilfecf, «fJit*i nt'esi emf I 

»T?9I jp»i1# C<^Z^ 09^ 

«r%«N r<5if®H'®f^? >(wj ■(!%« 

ft«taRlS flf ^t-Q fstf?! ^c«r: <41 
J??9I( <41 N (E) 

E <4?*^ E+dE-S »lCJfj «|^JT*»(? 
»rwi ^T?[C9! N(E) dE 

« E'^dE, }{ > 4 ^{tl I 5 = 2 <fl 

<4^ 3f»p(C#? <-? jjesf ^ I 

^ ftffSM 3TS|?^C5f? «l%? 

«rr*rfM c¥tst*ft?r f?ffs*f| 
^c«i »rfli nc^cf I « ^ 

^*pi^'sr *(t«i §n%i 


c 4 Fr® c^cail 

»i?«tsr I 'Bi1%¥t^-r cveaj ^ 

'^f?*it5f It? Cl, <41 Tjtitt® 
fifa(F?t? I ^<1'*. «J'»ci ^ fisif^i 
j)3({ C^^lf (T^Pliil 

>4ltCI« f^fll I '®CI *4^ '^fCII 

«J5!ilvS IC^F, <4?f«f «t?’»tS 5¥tl‘i I 

itit?i«: ci«ti ^?»£»ii 

^?nl *Tita ciscar iH 

lit? It^? C»l| I "^MSIt^ 
c^c<5 it4 fiffii ir'f« f^icaptli 
^!?ltl 111 >4111 ltl?t? ClffT Cl, 

ci^ti fifiici? <4^ iitc^'l icfeci I 

^i» a fn 'Stalls? «fic»!tfi« 

«?I»C»1I fiflllCIQ <41 *l|f5 »?fe ICIll 
ii*i «i5{iti iir« ici I itii'SI >'*»•••*’ 
it^ii^ ^tnitiii in i<t^n5 

itit? iitUi iiw-e •ttfcii 

'Stflf'fl^tCI ^9 «lf^?tl iw ^5iltl 
in'® in I 'em fim itiu <4l *ifi 
t^lWt^l iftt®? I ^fjltff 'WIC'Itfl'i 

<4^ niti ^'fi 5p® ik 4tit i-eit 
^f6-« <41^ fin? fiif® i'4tn 

fjtn^tSi fifiii ein*n 1^1 

i«m >*x>«’** ^tmtiftl^ 
<«^i^t^i >6 fim ic®c*j ititi '« •fjtcii 
fifwi^ 'icw etn? ci^t Ilf *fif i 



»%«r j 's 

^ c^tni 

^3StJ??l jf».sijrjf (Crab) « « fif sv 

«rwE ^jSa « f*r 

«r«5?l8fl «i»c»i» vtft^tff 

^ir-rc^r f»fHcaptSif 
w f^t^-r sinir 5iw I 

c^ fsii<nnt«si cnc^j ~«x!)«*» 

n«ft< 

Sftw^*l1 WtJSMCf ^C*I9I 

c^^t?r 'af^m a<T^c*f 

Rftim ^awt^r 5!"»tc^ c'5c^ cm c^z^ 
nrtc^i I «(sna srtsf *ii «fc?f 

f^fei *ftsr m nc? *fTCtf, 

f^f%?ii®ra -iil 

vtw I fVi 

mzm^ si? fs(<^ >T*i<ir 

?jNj 1 sffeiT? I 

^n?i 4^i5 sfsf?sii «itcf I 

«it?fsi '3 mi mm f?r«*i- 

^•\5? ( CSfsCsN f??tj|f^C!insf ) 

I JT^r?t«rCii f^s 

»{®? i '9 'S^ 

^tr?i f5i??i ^iSr^ 'iit 

?jt<rji 'Sr«t? mzm 'af»T ^*1® 

wr® I «r«^ISc« ?f*it? fif¥a*i 
c?<tt? sTtar m ffst>i ?t?T9 f?rsf?®t« 
«f%T C??tt<< ^T^l®tC5?s? ’fm»T? 

A 8»«**-? ^C5 *i*i:n^nt«rH- 

^sK^i: c^t?t*Tt«'«f^? f?f^«*i n'^c# 

uti'® iffaMt? w t5 

f?l ?twr I « .f3f 

'««^nt?wts1 


«v 

r?’5)f«ST-3pf^*ftsT «ft^ 

»rfrr?jii si? i «<)? «?tf 

^tfiias)?! ?f?« cnt*® m*. c^tvtfe 

.a^ >sr%?t9«»? ^rsi?!^i ^zm'^ i 

-srf^9t? ??sr ia?irfe 

*fta*itTraar cafwtcsi? ^*1?^ CTO Iff, 

^«rj( f¥g f?rj>i*i f ^^56 ?i:? Hiz^ \ <41 
?^:il 'arsft^. 

«ffjp?tc^ I 

<4^ c-rnt^ ?5srt? ?t?i f?r^?*i tt^«rt<t 
I?? ?«< ar^c?? ^1 ^z^ c?if ?t? I 

(ill C3si|tsj5 2jfaF?i ?1 #t- 

?t^'a |(tsiflHsi-il? *ftC3 I 

§w*itcsi? '«ft?f^« cf^csT? mr 

^ '8lT?5=R 

( ^ «rf^ «i<ar>n 

c^tsT 

^?t? ’ftc*! r^gli ff^ vm 

( 3ft-?t^S ) I <il? c?l?| «J5}^« C?t^ 5I1 
c?fsr, r?r^?*i r<r-it?fi ?t?Ti 

cnc?t^ f?^?Ti5c^ 3ft*it? ««t?n 

«rt%^ 'Q f??Tf^csi? <5? m i^'eit? 

otl »T??i mK C5JiStq5 (fiffawl 

m c<?t?tsTt?'of^« c?^t? f?fl?c*fi 

^BRfsf « V 5 fjf ^l \3 «r:s?^? <4 

>4?^ f? '8i«n? ?jt<rTi i 

cntc^« c^ft^i ^r^sc??. cto 

> 4 ^® fsiftfe '« ? 5 it?r¥ 

aFIt? TO 

«f^?-5s ifsi c*rc^ arte*?, wl^n ^trai 

C?’l^ aTt^-?f® 



mtm « C nwt 

orm sn (^r’sr^i) / »«rf^) f^rf^wi 


C ^1 Thr: c^fsT ett«Fj« 

V(ZJ JTT^w nfiwtn I « 

fif '»l<c»r JTT*lt» ’TH 

('«?*f(g«pjt*i fSf^fcsrn) ^ >• ^af/c>r. f*i. 
tftwjRl w ‘‘fl’ ^•Msi/c’t. t^. 
Sft'f.JTl «151T ?K ?f I 

c^i^a 

fea? ^^tzw c^'stw sTfir st^r ( «»!»^ 

ftW'fHf mwwtfti ?K c^ 

cvz 3 ! 

) faFfI I «»twi feas sThf Jil 
a'stii s?J?trs¥t «i^9i 

CW 'Han ^a5 

•rfv 5 tc»T?j n^^-sit«i () 
^hii c? ^®tn 

( 5 *! 5 ^tf). <41 ^WT?r >T:«r * 4 ^ 4 ^ 

^Tttn ’F?! 

f^r-fl srtwjll « f4r^4*l, f4C-l^ 

«r^t®tr5i¥ ?JFW4 c^'?t firffl*! 

ntcfl I 45r star 41 
f^a ca®ta-faf%?*l ^ar® 

ntca 41 1 

aittal 4^15 4if5Fai fan aftnf®^ 4t®*l- 
fac-ta ^a'ani^i a^i ntacw: 
4f®ca ^ <4a^ arcwtift^n fa^jf^a^fna 
aif^? ’na^^ta^ I <4^ aicnn'atatnin 
f^^T^anfaia fnacwtla fafa^aa ai csjaitgj; 

nfta n^a a^af i «4»ra fa^f wti^tf- 
^ 5 T«^a (c?tc^) nzw ^cwtaw 
faf}^a«fna faf^ai a^ t 5 ^ wi w 
•wa n"»t^ < 14 ^ f*#a 


<44114 ca^ I 

«r®ta aF"alJ4 fafapata 4^41 4^444 

^sr4 afca4 ^a 4^a<®; <44^ f44'« 

f^4<*4a’»f, '«<.4tar4tai 4aa ^atajit^i 
444 4*>a^4 fa%ata «iT4ai c?c4f^, ®w»rf^ 
4"4a ^tC4l-ari1 <4J4 ft4Tr®4t4 Vt4t® 
4414 af4ta n% 4*4 na <44^ ^1 ^^Tf^l8a 
4it«ar 441 n^t^ra fasten 5F**tfe4 
fafapata '4r44'at4t44 fafjf^a 

ca't^caa 414 4<ac^ l4i®fa if^ia ftfaaia 
^ti:4l-4ata af^^fai ?ia t fafapan 

faif^n faf^ta afai 

<4a^ 444 a"454 faf^ata atai 5f44t4 
na atra i 

^aatn'f^aF ca^sta 'Si«a®f4a ^rani 
<4441. afr® 4"4^4 fa%ai '« faaiaFtta 
faf^ata ^44t^44' apt^aftfa®! fntaa ^ac4 
444 44ta 441^^ 4414 '«rtC41 

fff 4"4i54 faf^si C4tat4lTaa fan^taf^^ 
4C®4fi^® '4a{5 SIB'S 4444 ’Fraiw, 

^aa <4^44 a^taftfirsi ^ata ^ar4 4J:®C4a 
wfea^l s ?f^4®1 «infe^a arfca ^f^srttj 
4ta I <4^ ^"4^4 fafspata f®f%i:® c4-r-vt4- 
4if®c® C¥tat4ta'«f4a a^anta %a 'ait^lata 
f^c#a ftaa ac^ ntia i 

(4 ) 4atsi4C® fa’f® fafVaa 

<sf<®taa afarnr^tc?^ afatsft^ r«ata 

<44 4"^< a^txf fa^< ^a 411 -sr»caa 

ai45f^ta ?Fcar 4tataa®tca ajtaaa, farttaa 

< 4 aa fatnFaa (nit^fai )~< 4 ^ f® 4 i 5 
4ta\ ¥at cac® atcai '4c?a4raj v^4 
fat^a « fasiifn C3f4|t*u ntC^ ^tt4i- 
fW ttatni ^trai ^ totaa «tiwi 
tcarantaj i «4^f il8 awi ^^rtfw 



] c’fUrtnm'«v««' 


I a^tC'S^ 

nfii^ <i«c^ ^1 

I ^ ^ ftff«r^«<f 
2flt?[ ^wtcsr ^wtn^ 

^toc«ri5iw f^®Jitsr 'rf^c»i 

w*f?t «tflwi m\ ««« 

c^y ' 6 ^ c^^ ^ cwim ^Kw 

«* siw 

tll?f|g—«f^ >81-C^, br>*t C«(ffSJf 

^ c^’tt^/cn. a*t?r 

xti% c»fc^ c^^ CJT«rtcsr 

-rfv-^r^ns ^ ^t^i ‘?Ftlj-'«i^’l 
^1 c?t^ 511 c¥sr, =f3(f«c’f 

ff^imi ¥?i 5itii =111 c>T >1^ «r®r^?{ 
c’fw f»r5i:i?t&5T 

?;i 5 i 1 ’ 8 f?« (ii^ 

«Tc^ f^it-ttsfi's 

•ftCfl I 

'<^wai c^i, f^^il^^r- 

M® f^f?F«i:*r9 '^5e»iT ®tnty ^fr f^^Tf^sr- 
’TP ’ff5®tn*rtt5nr »|5i59iT ^i, '®tfi:*f 
n% 9X9 599919 nfi[9C^ 

f5pTr#tt95ft® ^(599*1 <irf*r 599191 ^®9t^ 
^ =991 C9C® *rtC9 C9, f5T9:®ftt9 ^f9lit9*t 
C¥9»l9t® '^««* 1 T ®tntff9f^fe «r®9- 

'•P19 gC9 I 

itn, 9'tWl, ^ 99« «t^f59 f9l5r9«( 
Wtlt «f®J9 f5T9Wt|9 ^f9C-ft9‘r 9fec9 
CnI ^W9 9f’^9 ^tW >nw 59~»tnf^, 
c99tw nft>rH jptir 99 ? f9^t9f 
^n'W9t9tVr f9gTf«9 999, £5^99 
99t^M { 9^ 59»^9tt9^ ), C9®t9 9fr^ 
W (<>, £ 9 «tf 

ntprfir 5t¥tf ^ ^ f9;»i9 


¥"9t9 l9#9 9r9l <9^ W nf99t9 *99^ 
f9C*t9-59’^ft9^ « 9l^t9*r 9(9^ftc« 

39t9r 999 99t^l® <99f6 9tfn-9’^t9F9M9 9t9l 
ftn9 59»9tvl8 f9f^ I 9<r^ ^5t?9 
9t9 999 > 9® >99^ »lt9 '■T^W »• 

^inm 9r9, ®99 <9^ 99l9'99 99taR9 

C6t9^ C9*ar '« 9it*i «f999*r f99i:n9' i ®i9 
'9559 9"9^ C51®t9 «t®C99 9tiI-C«Flt1% 

®HtC99 9£«r 9r5i:-rf9C99 591^5^511^19% 
9^19 I ^C^C’F'S C9t9rl 9t9 C9, «1^1155 C^Utf^ 
®Ht9f9f-ll C9®t9 <SI®9®f«1 9f^Cni9i:99 

9fIW 9<t^9 C®^tf9§t9 ®9ft9»r9 <9918 
Cl? «l5ft>9 ^919 I <95 C99l9 ®t*r 
ft9^ 55t9f9® 5?^*% ftcnt9H 

*99 «>, f9»r.9t5T ‘9, *99^ C9®t9 9^® <9| 
^£99 5f"^1f 99laK9 •*>, i* « 9* 
C9»f1/Cn I <9^ f9f®9®1 4f®9®f5l9 C5p\Pf^ 
^t5Pt9 f9t^9®t9 «rf®^»!9 9191 I 

J!"«# C9l5p 599 JPt9r 999 ^ 
jjtq 'ifn»T9«| 5f^£-ft«R’isfil® f^£«t9Wf9 
f9f9l «1®t99 ^f^tt®: C9\f95f 5i9t9t£99 «99|8 
^t9 •rt«9l 9t9 I <99 ®9t« ^tr9 

^r9ff I C^f^ '9[5j5tf1 8tr fir®9- 
{89 [941^® “I* C991/(?r f%«rC99 

C9Cf] •*>»»'' « «•“ C9’t1/C»t 

^"*rrw fl9C99 «lf«9 «[S9t9 ^£9 f% {§ ® 
«r®9f59 •'*>* C5p^f9^ 9Tt’T ®^S 

91«tf^® g£9£f I v9^9lf»l£^ <j9l^t9 Wt9t 
9t5tt ^99t9 ^£»1 59t9t£99 C99tn 9tt£® 
9£9 £9, <91 ^91 (9=^l§9tar 9jf5f9^- 

^ 4^9 9 Jl-nf 9 ft® £®\Pr 5 P 9 JtCn 9 3 Tnf 
9t9l g£9 91 I C®9 91 9lf9®nH «fW9t 
£9fxtf%9 »rltf ft«t«r9ft^ <99^^ drxtt^f 
’w, ▼rtfi 9ftiw nk 5^1 £»r >i9£<^ 





^ >n«r c«fjtf^’il?sf I 

WratJPi c? ^ ^f'wr 

CW illlll «>»• 

c^»n/c»r ^iThstPf^ sect’s 

wtm c^fnscw, ^tsi 

e'.<f?r'e Jfar 

few ’rti«~CWJtffe’I“^ 
cnit? I few cisfjtf^- 

^t^ti »<« »rtw a, '«! m «rw«r 
c^t^r 

•il^^ c^T wcw ?F«C11 

^1 ^f5fc-ft^*l, ^Itfe 

c^t’F 511 c^5r, «ftf« «t^5r9i;r- 

^<t% wtiri <rrn 

*rt^?tc5?i 5r»! I *fft^tr*f3 fetf^ 
’ft«ft:5??i wf?n «iife «ffaFTf?f tbps's 

f^^t55i c^^ sri 

>1^ I 

'a5rs9 cv^itwtsr, 

■1^. 'Bijtwsr 's «t5it3T-^j«! « 

^ll[w c«ntf% 

fSfSfwtlsf f^:nt’ic‘f5 c^rr^ 

5nii ’Tft^ 5^^i^ ^ I 5Fr®5j 

c5i\P\5f c’l^trsT 

5r^{f, ^1 I 

«I (¥) ^rarH? 5 i n^f« «rvtf^^ *r« 
*rffl*tf*i « ^<f^? «f5‘f c^frf 

«r«r^ «»W5rt<rh?»f f^^if^jr c5^^?f 
cv? f^c^r «i^*r "il^s nflsftf 
«fnit«f!i, wi ^?n c^rs ntnr i w <iife 
W1« ffec?r^ *?ll 5T^a|st« 

,,^tltf1 W!? 5rt1%wf«f5T 


<rtfetw f^sn nffew 

fe«^ f¥5ii, ^'hi fenw'# HffeFi nft^« 
fH#ff I ^a’ef»i ^t? '45fi -sfww 

>.*■• ^rprsc^'iVci^w ^ar^ «iipit5i¥« 
^i:»f ifw nft>rM c*itfet?fe >•*•- 

^•'** ^tf/c^rc^r^w *it<afe ’^tcvi 

tfitsj ’wrK/c’Tc^ros i 

01 ^^ (i)^ "tf^? 5 T**iC^ 

c’l 5F91 c?tv 511 c^5t, 

?«T!i fefs^, 

nfiiiit'f n% «rcitar5rt?f^ c’P(5'« 

'«it*f’F^t?ts?n %Tffe!? %5ic^ 

If? I ^:*f? f?n5T, % 

csic^ 

f% nrs5{H ? 

(<r) Hfv sFr?r fe<.n«f5i? 

*ir?j m ?c?»i'« ^tfe»rf?- 

?a5 ^f«!p^8r ^v?'t?c5!? 5i^?t*f{B 1 f?ffenr 

c«rc^ c^tst^rtc?? nften? c>it^ «? 

i*'' c’lh'sc?? I 

^^5rtt5ri ^^!ft»r '^tncfaPt^i 

*l?f? fe^*ff >•'*• ?nfti»nr vs 

‘fli ^tf Tt? *r? cafJtffe^ 

I «r?i?1r?i5nr «fpf 
*rf?HtT ^?«r If? I «?fe 

-ft^ cft5i «lft« 

f?5Jfw5r §*|T|v^ •fft?!*! ci^f c^pw? 

^ifei 'iif’nr <r^ 

¥r? u? I 

?C*l ^S'Ssi JftW ’^f^- 
?? *f? cw ?w?ti:Tw 

5i^r?t?5r, nft?? 51 e *ff|^#jr 

?cfcu ww, ?rt»i, 9tr«w, niw « 
5ptfe«ltf mK flW TT? f|»lttfl 5Ft«r«R 





^ll<rnt»fl I ’Tt^tfaffwti^r >Tflf^is 

(») cn 'sHcfift:! «rfapitfl ^tai 
»iftsr ipaj arc? 

i*'' ftefcafifc? ••>% c^c? >% 

?ic^ 

wtw 41 ^ wta 

«fflpKi ^8Ftw <itc?, ^t?c«T «j?( 

4|| ftitfe ^3rt?r neap 

*rr*«i^ Tfft's cft^f ^591 « ?tfe»»t5r 

^<>’1 f^C?^ ^C^C^ST, ’!5t'8 4i^|«tC!r 

^'iCTtnr I c?tsr c?t?Wwa ’Pf-st 
4!^ «f%si ’qk'i'e 4ic«fc? 
«rttRJ “tfefl nf«sit*|sft? -b'X>o~'» mc2, 

'BC?4)^ 5t?, 'ajfssp^iSf 

CHtfet?iB >i««X< me® -tf^^ nt«9l I 

>•* =?^»TStC? «f?»f"t^CST5 

4ifirv cifc? I 

(^) c*ih«c«9 
«t^i I 

(«) »f*Pl 4Hf!? Cf t5? 

*ftii ^ir nt*if^- 

®tc^ njt»if^'3|5?t aw<fl45f 

’Wl W « ?t^i( 41 ?«t?t^ 
aPT^aRia fWClsj, ^ftc^ ’fJt»f-«l«l'»!l5 

f«^rfs Vfcaf C«C® *fC^Cf, ’Tticaa 41^1 

fre? c?w cawc^rci 

wi 

a^cnaptf? ft>T *rf«!iis 
^itnt«r^ C « ^jtJit«f1^fnl 
c*rNw# c^c? w^>»tc«r« 

^ ?rtwtw c»ft*i¥ 4«*w 


^tCH siB 3T«n^t ^C«? I 
4r^»f ^iBw c^’f afcn^t^ ^c»i 4il wwa 
»rr«a atal «ftcnt^ PfsfcaFtJ^T *rc^ 

c’h ^ ^c'5 *rtca I ^— 
*it<fif^? ^«c9ta 4r?tf't^sr5[*i? 
ftffa't 9x^ *ftcfl I 

(8) o-(j| at«(Jt?^t*r?i 

6tc*r 4|?«r'Tf?i!$ c’f c^fT 4ic*f’P4t?'?: 

I 8-8 x>*® ««i 

^Tt’iti«j'?i ’r»rtn=^'^ ^c*n^ fate's «f?tt 
?cir I 4i^tfii^ f*tc'»a 
’TCftB^j H'dBc? cntii- 

^^t^U 4ftnC'» C?C^ =!1 
4!?fB <jt’its!n c'Tt'iwa I 

(«) ^?l«r ??j&? *fftfBc« 41# 

41^?. <11^55 

^f^ir ^t**{t<r f«i6t?i5ftc*f^ I 4C?« ^ 
4J?*(ts^ ?SC*l1—> I fnC'QS 

Prc"i^ 4r^^tn 'S^^^ 

aftC'®?^ ?'flu's ^ I 

c«pai 4}g> if^t^ c^, asiNf 

'em 

c«c? *tC'? I *fC»l 4|t 

45'!! "If?« f5I<® 

?c«f I «(«f»i^: 'st wt!{ em 

»if5f f^5t!i5rtc*t^ **ia^ 
wt*i ffc»ica 4^1? ^5 1 41^ sdB 

4lf«m ?5r»I *WrlBf ¥CI# 

^atarsi? 4 i«f 5 iiti inti. \ > i c?si 
4i!rf«f^«f *i%« ftii fft« 

iifcii af»f fc^ 4|sr’; # 

awaits cfarc?. ewftst 



«itSf 


WWW 'el C¥8f¥ ¥t¥J¥ I 

^ I C¥¥^*jtaf <r5rt'¥¥ 

mj:^ ¥tsttffii i ¥•!!'¥¥ «« 

w 'lar^a wrfsf^'sr 'aa^ ¥aca, 
'StsT >51 «ittai ^'f'hre ica *f®n i 
«i <ii*ft'¥¥ e aniar# wtwa 
¥sata^ a«ra fHc«a ^^fa^tc^f 

FC«i ¥t»Ra, ai*rt'ar¥ ^a 5 ^jt c^aj^ ^¥i»ia 
flr¥fc^ ¥tta >aa^ wtcsr a^it'^e 'scaa 
>rc¥ f^ai ¥ca ’ifata n'^-'»a’i">ia 
»a¥i8 aa'iit'T c¥af¥ eat^l^s? f¥g 
few ¥aca I a»ka aaNr^ 
'6 ¥atar¥ wtcaa nta-^fae fipil-fala^ata 
¥iffe¥aaf 'aa^ •afe ¥®a ^^fia-atfe 

I 

(o) vfll sffSpai ar?e cafai, 'oiafatas^ 
¥Tiliata ^caa fa^aa 

«raT¥ atatare i fnefea ¥¥- 
alataa »rt¥ ’few aaa c’tt^ic^a atarte^^f 
c¥ia a^^tata i^ca w nats^ 

¥n:naRtat?atat fa'^aacatar uil 

c¥ciifa awTfe aatfa*? fca *t^ca i inq e 
¥tfe*Jta 'al »iaaji acal cafe 

¥C» fHec¥ fa^vs entaa^ at 

aca «rta cata^ ¥Sfata c^ai aa^¥a*i- 

«rri?ar¥¥ afaa^a ataa ¥cacfa i 
iT^aitcaa fa^a «it?ataf5a sta ^afe aana 
nfaa^'a'e acafe i 

(1) catf^¥^, <^PT«ic®tf«¥ 'eatfe 
^ajla-e ¥[ffe¥fe¥ ^tvalaraa a^atafe 
*ffeti»itwi ¥tac¥aj f¥¥ ’rwtaaafti) 
»fffenfv f¥ ^tra ^9 -ifvc¥ aintifa^ icas 
ntca? mm si’<¥a afii c«tr»i¥ 

a^fwa >RftP5r afatva fca caatcaia, 
opiaF-csrtfif^ fafvata arew ^ t|»e 


t as'i al, «t 

4rcat¥taa 9»tata i ¥f%¥few 

^ac¥a ^C¥ aaia fafapjl caTO 
wiffe^fw fat¥ac*ra 'si c¥t¥ 

«f% fa’faraa ui^fB atatl at<ai ¥¥tw 
af^t ffecaca ca^ae 'e ajta,cacfetitfe:^i- 
®taatfa¥ firf^at«fa ^a« f^rcaaj i 

¥f¥¥<w ’¥¥a"Tacaa sat ^I'stfaat 
^aefe ^ftat¥a¥ nfafaf^ ¥MI 

¥f'® faesa atafar^ ajtatalf^n 

(4Ttr®ar»t) I afa "oif^ta > ^tr^tfa^caa 
a^ aa1 cat'ia ?t4§iffe *rfiia’5'a¥t«t 
c¥lataf« artaji eats nfea i «rfa¥« ^al 
'sia^ta acan, atfSieta 'e afe^ita ^r^tR'S 
n^ta ce^a^a fe^*ra at® 

nfea I 

a^"?: efvaltaa^ e '^Irata :ft®rj<il caca 
tsWe c¥t(5a faa's'a’sRi uiceafcafe 
fet«t¥fla Hal «j«a1raa1 a^at? «2r?Ma 
^iw Tatars »i¥taat'of¥ Rst^ : cacaa 
f¥«a Rf«a ^knf¥f «tf^ atela ’fwtwaa 
ac¥ caVae asttaatajR wfe *ftf¥ca ct^e 
c^atce e^^ftfa a^ata eaca, ca wta 
«farH Bf^iartaa nwtaa-nfs ¥¥ ica fe at 
e atr^e caWe c^caa «i«a1a afeca fe ai, 
'fetfc^e^a afeafa^a c^a?la 

v5a¥ 's csiJtfsa *flfati{atat nfaa^'a '8 
faac5|ftfeH Rfeaa few leai a«a Rf at i 
(b) «r¥a''tata fac^ ^ca 

^ffeefea? ^atwa atai la^facaa aasat? 
ca atatare ^^a«ta arty w «rmta wtat 
a^'atta afar« airati m ^afe ca, aia catat^ 
Rrariftla fafeataa ww «rcatafal 5 ^'» 
eren^atat^a fa^ffecaa artR^ta faffel ¥ai 
fifai atf«¥a«r awa''tataa awata 
cwiv ycin ai a< nt fentg arwi fik r* 





fNt ¥111 ST ^1 »r^i< f¥i, ^fni vn ^if^sT^ 
STII 

Itl*! « •It^iTtCW ’T'Wf^l ¥tl 

W Cltl flf¥« »tTt>rH¥ I 'fll^ f^W 
citit# ¥ «nif*k¥tifrt'i fifeiti «iin¥- 
itftm tiirfu ¥ iiv I 

Cltlt# Itri «fl¥l8 lltl) Cl^tl ¥f1 
fil¥»rc®?i c>i\f»i¥ ^»T-hrti ?itir *ii:¥ 
iUft® i®iti lacii 

^Jtiltifwti ®t: af 1 C¥i 

nrtfnfi lacii »r®ti 

IMCll, srt¥l ¥\<IIs?5j c-tl ’•Tin 
ItH Itll 1111 ITTII^- 

Itl flfintl itlTCl 

ntiiMlif ¥Wi*^ ft^cici ¥t¥ lie® ltd I 

if*r citi ¥[f«i cici 

ltd, ®tid ‘fli ftli^titi ?ti 

HI arm il® I 

ifi® <w citi ¥11 ifl¥titd «i ncf fi, 

41 ®tf^¥ Cl ¥®ltfl ^?p4ltlt, 

®i itii « ¥t^»ift« iiiltdl I 
Iddl Itc® 4^ Itlltfl f¥f¥<* ifll^l 
It^Cl I 4’l 11®, f®l}l C¥tTlt¥ fid 4¥f5 
IJtfiril (Baryon) 41^ 4¥lB C¥tlt#-iTTtf^ 
C¥tlt^ fim 4¥{5 Clll ^®fi HI 4t 
WH tllW flf®l C¥lfN ¥11. (flif $C11 « 
flf®W WH Cini) ¥ iTtl»lt¥-¥ltlll f¥ 
flftH C®¥ Id, ®1 lldft Wll I 

4| ^ nf®lf¥WTdt fldtPl® 

(Id W^ltltl’T ftll- 
¥1 fsre® ltd I ®tit^1 flitaw- 
Clt¥ flfli wu- 

llw Irtl® fll¥tnf®¥ 

aUJ^jgWjjgwjpi fifti wdi 


f®i fir^® C¥a?fi ¥lt«fi« Id iitwtl^¥ 
CflttC^tdfl ftfiwtf ^ IHt® ^111111 
8 I (¥) d®tl ^ltffl¥l It dtltltl- 
>0^9 «?tll¥tl fl^ H ¥11 
Cld^ d®tl flf¥?ll¥t**f ¥¥C11 111 
Itltl itTII ( ¥«ff«. fHC¥ ( Cl. fl ) 
^fdtl lf®C8l fid ¥11 ¥fld 1¥C1 
«f¥tfl® ®T1¥1 ) I Ip in 45? ¥tl 
>•* ClC¥ l®dl 1® H’TI 

111 ®d ¥dl, C¥tlfld®fl ¥tdtl 
del STte H® ItCfl I ICl CltlS 

ItljSi 4t¥ IHl fefi® I 

fiidt^i i®itdfl f®f%e® ^•■* 11 
CB^ 1 ¥ ^a®tflflfe cicai ¥Cl¥ltWt?l fi^T- 
f®ST«flfl ¥l' irill¥tl ( ^t¥-lti¥ ) >•'• 
H«l ¥®41 ¥fi¥M C¥Wi fi§jf®STC¥ 
4fCld®td if^ ri¥l< ¥flC® fd I ffl 
C^dtClIlUfisiC^ttl flf¥8l¥tJt C¥tlt- 
idalli dill 4i¥i^a?fwtl 
f¥ ¥tC<l ¥1 m It® I Cl 11 C¥t« 
fl5Fr®l®fll H C¥tltsT flC® 

9d, 11 H 'Sft® ¥1C® ^Cl I 

Itldl, Clll-flC«tV ®lJ¥fH fllJlltl 

«r®da c¥¥fi®®t?t i¥fHc«a iltwfi¥ 
flCnFflCl?! ¥C1 «l®d5 C5\l¥ C¥d ft^T- 
f®l®fl?l ¥««ldCH if¥® «dl ^d %k¥ I 
4?r 1C¥ 11 llltl ®1 1C¥, «t¥l¥fll I5®1 
11 ¥tdl lifl¥ ¥lBl®d ^C9 4i men 
ficiftll «rdt¥ll5J?® 41^ 41 b-l 
4i HMl fiC’^tlCH l«?tl l^tl I ®U®fl 
4t: 

(>) iffi^i 11 « fiiiii urin ¥ic« 

m nt® H N (E) oc E"'’* - I ¥tr 
CUVfW lf» ft«t¥l-ldl ^llf%ST¥f^ 
C¥J1 C¥C1 a^¥ C¥C« ¥i{^ ¥C1|| 







C^CV C?»!tf>lTtSf“C«ft«' 
*it!r f^f%f«ti 

« f^f#?i ^1 

Sf1 *lt«fTf^^ ^"^tcf 

-tfwsa vt*? c^Tsiv 

C^ «r5!«fC’IH «ft? 

»Jt3tf ( C^rttf5l-5F!l|8f5?§lir^fil) I C*? 
i'^af <«=**n I fjpr- 

'of»n nf%i??'!f ^1*51 catC'n 

K-cw ^ J^tc=r f^n ^itc^i i 

<-->■« <« 

W <<t^« ^awt***!*! c<“r 

?^tsi3 ^wsu ?t4 

'« ««t?r t^f’Fsw *ir-» 

’I'ffilf® f^5Tf^s?'®f^5 c’Fn ^is- 

(«) »rtc»>', cstart’l'', ^r^ 

»i«tf'a «^t6|5 (c»!?t^ 4*1 fw 

fn 8it>, Jj-JH 

C^tHtntS « 8\r '« 

* t% (^) wH 

f<?iif«5r'9f»i?i »nfe‘Pj«t8fsi 

f^«c't**l’ftl*^ 4<FfB «r3Jf!ltfl ®C8t«f 

(^) wt c^ar^{5 

tfrfiMi ^ ftc'iFtac*i?i »icf 

f ^•rai €^ar¥ ^a, 

n^ ^'HTl fHtirr a»Vf''tasH1»i 

art»t¥ataii 


c^tat»ita-c^ir¥ ai 

aft catv, 

a»rr^ atai c^ww 

fe*frat?t VI, ’ftarai 4^ ca, 

cn c^c<5 ’latnfa 4f&i 

^r's ntata i av®: 4^ t5 ca, 

jftc^i' -fir^fs ^ ef'ataa 'Bit'8j«a^«l fa’fvst 
c^wz^i -stNf^af fa'ftfl*! ai wl^nc^a 
ir»r«(tai i 'sat^’ ^ajt=» 4a^ c^rTf^a''® 
4l a» ajv a^racaa ca, c®ar® 
m c^tat’rta'©^ atca a^ta faiptfa® 

*ttca I a9!l atw» 4^ ^fa aa^Jt^c*! fa-a- 
«ft»tf®af aataa 4a^ faaFtaz:«ra ftaa 
fan aifv ataat^atff ^fa^tcaa a®t 

( ^as fana^alaa af? naaa^ naataj aa, 
4ai car® afa»®) 4a^ itac® 
catatnta^fn fatfa^tcaa nw at atac® 

atai ^aMataj i aa'fita '^w'fant 
acsafBa aca* ^^atcaa a'spai® "aaitamji 
^ta ar®, aaftR «rtca 'ntatcaa ^cTfaata 
4a}8 ca^tatata fac^pfaa ac^ cac^ 4a^ cata 
4t3ta ar'tf ®talaa^atacaai ®i afa aa, 
4caa 4^18 cafarar at®ca, ata 

aaai ^aialaa catc^^ aa i 

faaptaa ai ^«a'taa at^ a|®au#a, 
4| a^atc® (>) faa^apt^a ftf^awa rtic 
aaiaa aat#ca 5 ta ai ^fas 4a^ (a) fafaataa 
aaa®'a a^ta^a afaa^a aaaaBi af^® aca 
4aa 4a w 4aFtfa® a^are |f®aw 
fij^Btfa® 4a^aa'^fif^amii 

atl cat®, facaa ®Cfl aaa’^a 4a^ 
aaa^'taa atan nfta^1:aa ata«faa 
afaata ca^ta afaaas^ c®tatnta«fai ca'caj 
f^aa feavtff aca mttaa? afta i 
<m va <^({11 witfta rw »»« tAt« 





c^t^w «fjtf5if^ '« nfii^itt •rt’fti nw 
*Kw c^t^i ^tc^, ^rsc’w 
hf5r¥ 

^1 ^fw - 

^«.»r fsif^«lw «tf^^® ^wi 
^f*r (?rt f^rsfiaptl*? <<1^^ n<r?3 
•rffl^^'sr c^arc« f4r*pt?i:*i ^ 

Vif (^ 

5^cnt5fl I fit«t3r 4 tent's* 
f^ft< c«^^C3is «i^^tn-c'?te*n9 

(‘nf^*»9tn «iJt«rn ) i '^stftf t«j«is 
«if5*5 5VTtstC'& fnncaptJn 'nfnt-tl5|«l" 

▼n ^stn '®fn '^8* 

«t*3*il5r*5 >»^8 enc^ ’«*« nti®i 

3|lf^ gfj^ 

n<f^ts ^••4* cn fn.-ii nsw «ic'®j*F 
^^tn-c^te*t t f®;^t nf35i'®'s? ?@- 
CntM ^Z^ v‘=^-0, SJt^t!T/4*l^ ) I 

« ^ fipS^'llSc® (ee-O i^nai 

sften «»% 
^tw ytir 'aratTHI't nfs’f^'jr 

s f®<^ ^'Sll ^fs^s I 

t ( ^®5t< c^titntcsw nenj 

c^aft^Fs ^1 «rnsi>^9i ^1 

>iift5n'?tn nt^ c«ctf—'8?i?*itn *yi?[ \)U>A 


•tntft nf«n^ ^CTf^rfe 

(ent new Pre-ttniw, ewn nt 
cn *«i*pen f^eipta^ cwtitnl- 

cs? entnn ’fwii nw^ ) ^Jtnji wsi 

nf? I cn ewear sarennoin nnlwtw^tft 

nitnfn'slS^ '^jtntnlwn e«rtw, 
?^nte«4 *iTtnt<f1?n fnewinc^ri 

'sflews wl^, ent^tesa nt®en 
ewarew fsifnl «tta®en «ftfcsia nvnjtffwa 
?t^, He'sa cwwf-n*iew 

fwjiitn wfn® ant'ww weaa *iiitnrwwte® 
faeatfw® 5ea at'eai laa^ scan-wt^nta '« 
nitftfn-c«tt's* cwtat#-w[Jtf%cwtat# fafapata 
nwtaai, wt^Sten® wR® -^fealaw^a ®ai«ra 
€ ««vntacataK2rt®* a^ata^ta 

wt^teata fnae^tta fafwaeaa nwtaatew 
<a*p we« 'fla^ farwtfa® aesen nte^-st^f® 
fifwIfaNS wea^piS nss «f*»eaa aK a<t'^n^ 
^twt'ai, ^^nta wR® entn ®tata aTtw 
(cstfa^nta ;ftfetn'') cwtatnta Rewtaena 
aa^ntaena aata nwlaai, cwntaaxtn tRi« 
®ta^cw8rewa n^ta^Rw fa^f^a ^a^ewena 
at^t, nRR-c&tcaa's atftew’wteaw 
a!c<a <5rR® wea ntaRrwwtea cftatnta 
aesena sttafaw fSwtnif® Rena an«tw 
9c® ntea i 



^ JiTO cm«t |5fai»iraj» ’ipta ’WR 


^9catc«iw, '<m!r Vf m\^U c^itins'e 

*iwr nws n%p{ 

c*facf sf I 

*(t# c*ic*ttfiitif9! 

^-'sysi ®t: «a«f « 

®t: C5|"ff§ «rir fm 

farm »f*w c?c«n:i^ ci, 

«PNW 5?tsi^ 

c^tCTs irciiti I #rwi 

w c^, m c-fl^ 

^ Caiain^C^W aiCW ?C»f C^Fh 

»i"^< f6?i®r5| c^U'S 

•ftw I §is?n»it5rj I 

3?|^f<IWtsi ^rsfot® aiC'iS '«! ai-«3t< 
ftnrr<\j c^Ftc^i? c«w <!itc^ 

•nFt<i5 c^ c^tsf c^ttjfa 
4ft1 fttf® ‘IftlV f5*<flSI-^ !»t5|^ ^Wf *IWJ t 

*ft»IH aiFU, ^\li 4 IS I 

C’Fl^ai?^ ^rtC? «ir? 

ff '^tc^, ^ r^»t4^?i C>f 

n<tr»Jt5aii c»f«r c<«[r^ 

cam'oftc^ ^tsnrcai? Snii c«c^ c?<n 

cirti—»iw nt!i '<ai^ c«t^ 

^tf I cw«n c»(c^ c^, 

tt *5 ^tc¥ I nw «»rtf5TNtoi 
♦ti^«pi c'fPfOinsaj 


c^, f?¥ 4?fk^ Cf*l*r. 

C'5*|f!T C^»fe ^t*-'<aT-‘S »ltiF!f I 

«fntar '*fta« c^ff^Jcmai 
(j(, ca^rwa ^r^at=Ta*i c«(f ifta 
far:’?® ?cf ^tc^i 'sra fBf ’ftcs? *fttia 
nf'sai c’lti \ artai c¥tta?j wj 

c^ <At ^taj 

C'f’ftaT ^ I ^tal aC»Itl?ar c^f, «Tta-»fl!r-«i|-W 
^tarf^^® ifairt ^tc*f3 nU^ I 

f^wf*?}*l 1 aflw C^ta 

«itaa‘fi I %iA ^rai «iw 

’fwc^ar c^, »(«j c^twa a] ca 

'«jta-‘<i'i-'ii '»1 an I 

<iit 5rw?*ff« faw*i fw 

asjmffl C»!t»It|j5 a(«^J =TWttar 
c^, ’twantw ’TC't ^ ^ta-‘fl5|^-ir 
9tai aFjfvffa ^t«rfaf %% 

c^tw ainiura® 4 ai *rtf an, 4 ^ 
fflwT^tifw '»tfaw 5 »ir® *ftwi 
capia anm-fawtWfl 

w catena f^aNa <anii'« n«< fa fa 1 

na catena cftanfft^ ara cftcaa 
«ita-4a-4-a «f®tca cam ^ na catn 
fantaanva Tv ai, cn faaca'® ftwt^lcfa 
4 ^ ncaaai fe«ta entat^ cwt^itea 1 

^fimta cntntliS 4| «rncf aenmn, 
«wt» cftma aw 'nta-4a-4 
nata n*nc# fan(fnf<t^ f caaft aw* carmen: 
artnfif n^twi cftaif^ ff wtea nr? 





'frf, ^ ^ 

^ c¥ti w^ r 

ctrr«r 

>r^ fV »«rv ^9iw fl^rr-® *rn^ 

C^ C^ «t^5t’T c^t^- 

>r^<rw ’wc»i «t? ^tc??t ^ 

^rRswfjf? r 

cfltin *iwr cym 

^ -ff%5 

wm *r5«?H?^ ^1 •r;f«t*Ttl^ cfrt- 

<it:v ^ f¥ ^'1? 

^ *ftw ? 

^tir-«fl5r-(ii-^ f jtTsrti c^Wvli crhr- 
’P5pw Ttfli ^ c^n wp^ ^ta 
ntta ? 

^l«>j^—«TtFai's finri f^n^r 
•aa c^apfesfa *r?t<( fw'sfw «rjtf%®, 
f®-«a5T-'a fatal 
^Jtf%®, >T^wtn «rn-<aa-ai i c?t^ 
a¥Wi cfta aOTf f® aam 
c«r#( ^8fa ^a, cfitai c¥^fi=nr*rirKl 


®1 fai*M ¥tai at^»rt*f?f wi afa 
^aai cataa cf c®ta ^^t*ta c®tat 
cfirti5a fHa ^®fa i > c^jfftaa naK ¥t«f 
^ta caa 'O^jS vH^^fcaa a® i 

«rt|fa® ®tt»i ¥Jt«Tta catn a"*ic# ca 
nCt’fi-ftalan at«f, ®ta f®-iaa-'« « 

^ta-4a-«i I ^taa ^f®a®--c®ttaa c¥t!fa 

a^af^faaNata ®)t^ta catn oral 
ora I c®tcaa catar ca f«-«ia-4i 
ataca, at^ca cat® cata ^i^ata ai «w 
cata ^rtapaa ata ^tta caN^fe ata 
cata -aa^ cataiS faf« ata ata i '5ta*ra 
■irfaFscata aat*ra cata aat® 
atta I at*i «iia at I5feata caai 
caa I 

a'^atta cata a"at# caaaataaai 
atif, ®tta f^^ai atataa ca, catf 
ajtarfa cattaa al a fa^a ^-4a-«a- 
at^ cattaa 'ataatia ata a^»ia cattaa 
a^a ata ataaalJ to? atata wtaa 
at® atta i w aaiat atatai aaa 
yfafa ^ta'<aa-4 bs^ ara «*a^ ami^ 
cata ^taa a «rf%tata aaata ata 
> aa I8ai faatta aja^ ^ i 


ftsai fW3t ’hw «*raf« 

attaflata aiajta aataa-fawfat, atacajiataai a^atta fMtaa 

^tfaat^ fipa cafSrarta caata- acati i ca »ra *fta faiaa ^ttaa j!»! 
^ l^tata a wtaa at: ftfea#' aa. catattt® a owtta cata ca 

aijta^ aa?"® aaa wii itas-at®^a aa at«paa9ta a fenaataa «rtatwa, ai 
will aati amia-ftaita ftata m afwa aal8 faataiaat ai ’flata ata^ 

*nt^ ^Ritfaa aciwit at aa^ a'at# arttif 
ait^wt «rat? ataa, f^wta f^rali at aai catat 
arata tnaaa w atia;>t aat? atta*^ta aatla-^fttta 



ntw, '8 

«>Ttw>ririrt^ arst * 

't •*riWt-^«^vtff ¥1:91 Of *f¥f^ 
fe«m ¥nii:¥*r» ^tr!i?r c¥ 

¥t?if5 *ftiiapi ’r*rt« ¥ir¥hr of’T^ti 

¥«i sfzvt^H, ^1 ^r^rw *ir!f «« ^t¥1 ^5 

¥1*^ PWon ¥tr^i ^¥i5 nt^iapoRf 

«f¥t5 ^t"ii ^1 

¥»IOf *rl\¥1 15t«ltc^ 9^1 C¥ ’T’T 511®?- 

>nwirt*r 'e f«f^ ¥^9ini5f, 

C9 cwpf orz^^ J 

onwrnto^ v^sria ^99 m 
f¥ ¥rj *ri?n, ^9 ?r4sfi fif^ror 
«t: ¥[Tt®ilcf ^i:»f5r, *rf9¥f*i 

df^j >r¥9i 

9C^I ¥£*1, ^rtC’T C¥¥ll!l «ff«|5 

»rw*rt9 WZ9 f¥5 ^¥1 <f99 
CJTtfCT ¥95 919 *lfi9 ¥T9¥|8 ¥9311 I 
3rti*T irsB-wtaftiwfl >rt^£5i sir¥a fens 
»«¥l8 c«ftc^t9 '« fscsFfettss nt^cn «ii^ 
ncssti 5t9lt£ni 9C9 l ¥Cn ftnft^ f^¥9 
¥r<K 9tii-iti?tc¥a n'Jitns cssttns fens cnfe 
ncwits ntai, 9tntif^¥ fenw'6 
«rffefawt9 9f< T*f^¥ti:s «fffe¥f>i^ 9 £:s( 

?tw stw nwii 5tnt£ni 9w i ¥^ 

fcn ittsisi «« ¥ts ^c¥ fsir® ntscni 
iwtsni sFtcns itaf-itsftcns n^nn t5 csn^ 
fW <Sr *ro ifs ornc^ ¥tc9l c¥tn ¥& 
9CT nil *<¥«?¥ ffeflf¥i:¥ aFtms ^tar- 
it«g l n fi ^nr sftas nt^ws nsm ¥W9t9 
ww »n:s9*iMi KwrnfsHfcfes w cnntrsf 
»••• fet¥1 ¥95 99, <9^ 


C Sit 9^, «f n^nn 

951x9 cnfe n¥»i nmii 5tnlxn niw ns5 
n'ptn ntn «* fet¥i i 

^sns c«rtc®rfets fMtx*n c^snn 
ffl mi nm >9* fet¥f ¥95 ¥aPW¥ 
^C^rfe ¥f¥¥1 ^9 9t05fe 

^1 ¥19 f9t¥ nt9t93ll ¥tl¥9 «9fe 

^¥ ¥95 ¥9¥t9 nwffe Offe ®T¥9l C¥ ¥¥»! 
f<¥mC9 f99T«.-nf^ n9¥9t£99 C¥t¥ STS^tfe 

cnfe, 95191 ‘9¥fe h5jffe¥ stn^, 'a ¥9 

fet¥1 Jjpnjs <fl¥fe C9tlfe9 nt9ti:¥J '9¥fe 
c«rixaffet9 ¥C9 ¥t«r 5tntC95 ntrsn i 
n¥n f9¥tnc9 c¥t¥ cntfes ntft ¥t¥w 
cn^ cntfes c¥£¥fe c«rtoaffet9l5t¥ 5t^ 
¥90® nt9C9n I C«ftO¥fet9 '« '«(Wt9 
ntarnsnfn v9¥9t9 ¥X9 ^tr'r9 

¥t9l 99¥t»l ¥t9f 5»|C¥I '«9t9¥t\n 491- 
cnfswfel 4199 nt¥lt¥T 5tntC¥l ¥tt¥ I 
^C9 nt«in9¥l¥ 9t99 «rt¥f9¥ ¥95 49^ 
W 99C9 5t9f8 »t£n9 nt9¥*lta WZW 

jjt*|t9f¥¥ art9J9 ¥96 n?t9 %•• fet¥l I 
«t9n9 C¥C¥ «lf5 919 9t»it9f9¥ 

9fW ¥95 ot fef¥t9 C9n^ ni5t9 91 I 9tnt9f9¥ 
^191X99 SStWtlStSl 'BTfXl I m WW 91X9 
¥X9¥ fet¥1 C9n1 ¥95 lt9 I 

C¥15 itltS tsffeW 9¥9 4WXnftX9fe feta 

fecrft® 4fe mfsrs stntaia ¥¥i ffefn 
9xnxi91 4| n¥n ¥X999i 91 49rcnf^fe 
¥X9X191 wr9« itita 

49ixnt^fe 4fe niffer® ¥99t9 9T9111%lfn 
¥X9X19I 96X9 4«fn 4¥9¥ t5¥tl1j¥¥tX9 

na*l¥i-fT^Ni ¥X9 c¥¥i 19 fa I <ife nfen 

nxaaii ffefn 4¥l5 njii «rft¥ wfa 

9T911 ¥X9xia I njiil® f^fa faxarfe afftn 
¥9X991 ¥H ¥9X5 imtltirtl (life 
cH(fx«c?9taartt^4^9j9in 


wm'ifiiitii 







tt?:- 

??rm c¥M ’hf mu ?t<rr5 ?ni 
^f*r 5t| *fRrlts ac^FfsF c»5t? ftwfsi 
ftvN ?Ft^fn to 'sti'nr 

I c^ c^fsT wH? (p? 
c^Ft^i ’ni’FtsrifF ^twa favt«iww •f'ptata 
*{j8af ^Tflria 

tona I 

arfsTtwa c’fhtlSc^ 

tota to^arira ca ni'>i*isr 'arsill® ?cac^, 
istt'a «r<rjt® tot^ naca'« ^ta'Sta 

tot^ « ’rtacH ^ta 

«if^a Pl'¥i-naif« afiacf=r i Bta^ 
»ra^tcaa ^tasw «qa^ ^tawa 

^a >TtcaaT 4i^c^-rcsra tc^tc^f fsfjf 
^ta's ^¥ca <at5ic^*n ^'5»atc|a grNwt«i 
’Tfcavr vtfet'a"fcaa '«rf'«- 

^aa=f fansf 'Ita <fl| ^ta^ ^i^caa 
ara^l ^tac^si i ^tac'sa 'Sfata JH^ 
*ffa?*^a ^ta 

<ii^ afacas? i 


<9ta:® faorta f%^ta ara^ 
feaf«toa, arTa^ «fa^ta »T^ta 

fawta Ra'ta nfsfWta am aaw 
faaita Ra'ta aja^i, afwaF « 1EC*Jato- 
ara^fa arai afafe »T?ratfn«1, «t>! '^toa 
c«t^ fa«ra ft'fi-*fif® *tto 

ataraa ^im^s «ff® a^a attam atajf^ 
fa®t*ia, « fNfaart^icaa fr«Fftfa 

fa Cl -f3> -r^ ^I'sraFl'a'fa faata f^«fl f^fa- 
caa aiain arai ata akafi ®t: '«irt*\^aa 
attaa* >!a»a jja-a ft’vi-tocaa ftaFi- 
*ffa5«iai as’itaca 'sica^atfa ’lala^ ^ca i 
^tat^i ®t: «ot»ilcaa natf^ wtac^ 

fa«ita fn’fla sfatca ^rca^aatfa *ifta^ 
^C'S *iti:ai aa f-waf ^fsauail 
’T"ac'$ fat"ta aft-sra 'arafH afcana i 
(111 «rar«r ar»icaa—'Bitfa atl 'artata a« 
a^fcaa a^tci? f<«ta-FSi «ftac*fa faaa caitf I 
^tata (al a-fa? aaif^ aai^l '« tof 
fe«caa ♦rca'^ Pt«pi « tocaa fa^ caca 
'■rTaiara tol fra i 


s^'tSTBi«(SH %pra 


aFaTtnaf « aa astatrnta* 41 »rar^ 
fararfa—ca cafta aftararf ar'S'a 
cfti ffta caai allai a^| '«ra car^ 
naai naW catfa ^ra-^f^icep 

aca fan atai cat¥ ’afttara's 
nav caftta f^fn ata a^ i artfaa 

faiFcai artatcaa a^l ansata ajtatra 
acva wf >rafav i amtfi a^ aiw accaa? 
¥tare aira attf i 

ailVaaata afta? av asaa ^vi na^ 


I 'saa « cato fe«a 
’[vta «^>raai catff's aPr¥ta arm 
4aF toa nat<—asato^ totritt^ i 
4i5 artofraa nnr ’T-nc# 
area I c^H cfta ch ^ n^ca^tat^ 
'e faratritt^a aira faa alr^ nira 
4a^ atap arc^ va nfaata cat^ 

«ffiatrirtfSR I 4ra^ aai ai ai«-^i i 
4^ aTtf« ajm <naftn caai ata ^- 
^tat caaaifari—caatra ^aaatain ^tan 



..Itn ail wtaras i •aan* mm 



ivrtiwi mi I 4K 

^ <ftc^ c<srtli?*r, f^tf5(*r « 
«rf^w *nrtc^ ^ i 

c»itf^ ¥ti^i ^sfinr 

c«rti5ir, ft-*, ft-H « 

ft «rjtft® I c«rtl8J! « 

4«ft3r %«.»! «rt^W I ft| 

nft^ft c4tfB*f « ^vf «rtcf, 

S»i5iti I 41^ c«?t?r nt^PT 

*■« (c4i) c«rii5!i'«'sv ?ift 

•f^rK I «<l? 4t^«T 4tHt ^‘'o 
c«rtj55», • > «ft CTT^ *rirt«f « yt 

*ft5 ^Ttfts ¥c»i« 

c«f<n ftc^ nils i ^ 41 . 

tflt®*! ’JJtfts ’fC*! 

c?<n ftc« ntcij I 

^Ttft? '^U ‘flflS 
^f| €r5ft^ f t?*! fX^] I C'S? 

cm 4c=^-t m I 
ns 

cH^ *if« 4CS-I ¥stii 

n?i fftc^ nftf® fs « s<g5 

cnts*i ’Fsr® nttv 1 ^rft s's»tjivnr 
«w c*nfi nw nc«r 4pf fm 

nti^ cn'eft *R5iK*r? cm csftis ^cn 
4tStS •Iftl'® mi « SSfDCTft^ 

4CSWS 4c^tn ntc?i Ji^aptfts 

*itl8 ^fn ft«st« xrs ntw 1 

iv%y«ts ftftfMl t5 m =ri 1 «in 
ftsW W 4W¥ wi w 


[ s>n sf, «f 

cwt^s cTti ftftMCfi ^Mtfcn ntstws 
nw »nitTft ^ nft aril «trt^ 
ft4 nt^n, ntfn^ « ft^ftn*3< ^aiSfi 
ntTft nsft4 oresi nrti nsiwr nm 

's n^s4ftft^tft*T 
nt'esi st^icm 1 c^nwtiws, ftcns 
m cm 43r sfni cs 

c^ft s¥r:*n csn^ ^t'estcail 4tfl 
s's'n^^ts srsf c^rs 1 ftms ns *ft6 
m «f^i ntv ftntcs nnw 

cT«ii tft®, ncs sRS m^ <ss nftsc^ 
n^* ntsts ftr® ^csi fts^ftar ft-^, 
ft-«», ft->s 'e ft ns nst ftc^ m 1 
ftstftst*?! nftstts nti'» sterns sfcn 
stni incss c4tlift ftrs • 

sn'«sft n^rwi ftstsm wwsrftFn^ 
'« ntntftf^ fe«sfts sjsrrft Fft 1 sjft^ 
ns5 sTs^ sw nr'y—cs^s4csn 
ftwttss m ns m ' ^ms 4s*ins 1 
ntnn^ '« nst'lft nss 4cn 5 cs 

m ‘fls^ ntsft ftnfts 
sTsi?ts ^r® ^rs 1 stft cm cwm 
SIS «<s^ nsst^t stfts ^^nh® cncns^ 
SIS! ts^ srs^n^, snu 

stfti ntis s^'eiti^w fts cnw cm 'si 
ntcsi ft«si strs stl5 si ntw, 
cn sfiis ntssTssn wfm nsr» scs 1 ntsu 
sftin si'®-^ ici fti^ SIS I 

ntstftrn sjs^ napi sis, sn^taw 
nw*i cn:¥ stiStsf fm nsi-^tai *rrj8i« 
n4«ftc^ ftn ntfn ntw 1 


wtn^fwii 





'iftw ^ 

«rti ¥ts fV ? ^Ntf 

«fCTffl tiw? cn^w sri I «Ftfl«r or 

^fffsT c<rc<r 5W ^t»rti, oi 
^=1 5r»y^t9 wtc®i »irT 3Tt*r 
^N^rsi 'itnH vwcw, 
fwlsrcw f^5T ’fwii 

vtF f¥ «c^—(Sttf tistmfir 
’RNtsr ’Rf f^C» C*ftf^“^tW «til 
cwfl C5^ 'eor '»ri:sic¥?i^ vor 

*«11 f<F—unf *i<aii fwi 

—Inorganic product of fusion which 
has cooled to a rigid condition without 
crystallisation, «f*f 5W1— 

•trioffl «r»rcin n« it^Ji ^or 

■l*i« ssfll fWC^ *rts >IC«fT 

c¥tH cT»itn c5^i ¥tc»i, 

R#ct. 

wfif f^*fii 

wtfew imri «iorc¥t 'ow 

fts ’Ri w c^vtfkv n?t<f 
few I isl nfMlfei si1^ nttnite^nitf 
(Pyfocetani)«!tffftlf Cft"^, 

itH tfWCT nw 

ftf fwsr, cft ftsjScf 
cffTw nffi* WR—fe*! ftew mmt 
c<m cf^. ft wftn f 
^tl n t iw t cmtfcf ftc*« wj ft fto 
«it<Nhw fwj f^tcft fim fw 


4¥| CT«fi fti, ‘•{S 4ifl8 n 

^15^ I ft«*l ftsf C’fltftCWf I 

cfstffir R9ri ftff nf—ft cfcf *f«^ 
ftw f^r®s Hu ftn w c«tcf, cfff—ft!*, 
fwtffefilf, 'flftCf’l, cfeR 

'eewtf I Cfftfff *1^ "if cfif 

fCflf—‘Keraraos’ fts R*I1 cnt^tWl 

fff fNf6« I ffftPtf <•}?'* 

CTtftS—The art & science of making 
& using solid articles which have as 
their essential components and arc 
composed in large part of inorganic, 
nonrmetailic materials. <111 flf tf?ri- 
ffir ftf cfif ff-ttf—<flf forjarcfcnn 

W cs^ff 

tf^ fftf® ffK, Cfwi Iwfflf 

flffjs fkv^A 

fte « ftpf*i« iljitff fCff 
tfwtef fl 'BTtftftwf fw '■wtf 

ftifrtf itf fffwr mM 
fti*r ¥Cf fff w fff«i 
ffoi «c«rfl sfcitw^fl cfft 

cfiJ ent ftaei^ cm fts « 
ftfftH ft! 

w ft I 

fff ft® wrs CfWt« 

ftfitCf^ ftst CftfTtWtl •ft 

irpj ftfftn «efi| ftff 



[ u«r wf 


«ftir mw ^t«rl «iN«f^t-r 

¥tC5I ^I’f'S of«ri 

*11?^ 

<*i^'9fm ^*ftw 

f%f •ft«rCT5 w 

f t«J»1 VtCSfl ’llT^ ^t^Itf 

?»I1 5? Glazing, ^ *^^ >^« • • (f^. f^T) 

—<J|^ STO OKI f5tWf«»I I '^tS 

mK '®t« ’«rKil c?<tc^ ntt 

■»•••“«••• 

%•»• »rtc»i f*i*t5 c*fp^ «rt*(fli 

Hu I 

f3it||H^ ^5f 5Tt*i^ «r^t^ 

(iif^fi, is>«»«») ^*ii ^tfaw, ffla»«t?- 

feHw HH’f'sHos T^iw Incipient 

fusion ^aint« *rs 

^05 sri Hrs sj'K *tK| 

^stu nH cflt«f of«^i ?f, «rK ’¥'h? nsf 

’!»!*» *5(<»ft<R I 

c% sirsj cwp{ 
tiK c!?^ I flt<n 

«rKt«r^ C^, =»ftC5^ JTtW'Sl (Viscosity) m 
C^'^l, Tffl C¥9^tl»l?r ^ ntK 3T1 I 

Ill'll, ^if? 

»rc*fj ^ail <51 Free 

energy) ffl, "st 

fi:«ntc«5ni 

^tC5?J 5fW sFll^lS f^f^m 
«ftWlWtl ^ nt<FI 
i^»n or, ^t5 

I sfi 

i[r«i, Wit 
TtH fHK HU HtH 
^HHpr ^ ^ fcsf, m *w»m ^Pm 


*fCf «lt*ic=<l I ^Hsi HtHl 

CH, ^Iwr m ^ HH VI, ntar^Hi ^ w 
fi, fltntflfJK fNtf HHiK *!itH 
HIT *rtt?, «ftwtor H«t*rtfli hh 

twtHi chVh^i 

?Ftc5H '9<!t'®*r ^enlS trm 

HI WH ’arHH® Hon ^ or, 

H?car Htw HI—KHH H, 

cHt^t Hor's HI ( Ht? K*?l, HtcH m 
?1 Hardness, CHt 'Sfl ^*f<r HtH 
•ftCH I CHHH WtH 

Htrs iSH^ or ^vw fliH^ ’rlso? 

Hfa^ H^SHUr 4ttw «rtC«F— 

CHC?^ HH' HHl50r CHHt I 

•e^HtCH? «StC5?l SfJ ^t^CsPH 

—5Ft6 ^tn^i sittc^n f«ffHor?i chh ’for^iS 
CH-fl H'H'SI ^tc?, ‘fl^ 

I 

CHW CHfsi C^P[ Hfncw ^5, 
«rtHlHt<Fl «rHt*ll HfHHTtHlI 
‘<il 'SitifSc^ ‘<!^I6 «tor ^ 

fHt, ^«ii irtH—H hH Horn 

«tc»r hK ! (^) fent'rtH 

HI Glass Former, (H) nfK 

Hi Stabilizer HI (H) Flux cH 

HrfHH HTfKir HHHttfH HWrv ^ 
HtHt? CHHI •e^TH fKtt 

H^tF ^ifa w cHOi *rttw, m hot ^ 

cHtH fentftH cH-rtHtH erortsfH or^ i 

^<[w «r«i« («rtf %•••• ors) 

Hl’FtH HI fHtW nCHF HtftlHf Hf, 
^9 Hf^'e I f5i!®iHt Hcm 
9tm 15 T %*rtftH «gH^ ¥cai*lh|««i it 
HOT ortirtttvt m ciP>ntcf, 



3 *tTOitc»HrW ^ W 


<11^18 ^tcsf vw 
ntK’f ; cw—niisitiffl 5 m 1 <r 

car^lTfl !wf!?w1»ra Hwi 
(^1 gsii •ft'Ti c*r«fi Vi) 

I iiw ^Jt»f^3n. 

^Jtnfif^^tsi, <ft^ «rf%c«fsf- 

^ sitH I n cat%s 

crrfeit^'e •i^tf^nitii «ft^« 

^c»ii I c^3r w 
’vtri m mi% c^. 

c’w^iJitai ^ai ’f'g’t 

ftf ^tcn?i «tnt«f=i 

C»ll^ »[CTr C3Ttf®9l^, 

Ht*iti:*fl »T«^ VI I '«rr9'8 4^ls 

c\ ®fiif<r^ 

nirtC<« V (?Ttt®l!t»l ^1 

<4f5 ispc*! ;f^^5 1 

4m ^1 Vs 5ff—«fc»it 

vw nUt »it® 

V *r'Ttt<ij-“<t c«t?l^'8' fwf^pur, 

^1 nirtc^ 4Cii c?!i—^tc^ 

^•11 V Stabilize ml nt^W 
ftartiii wm *r^<l8 vs ^ts 
4<rsf ^wtw 4m fttsi ^1 
W ^?n I <151 5t<F 

<Ftt5 wt*f <rh^i <iti» 

{^) ’vtcw nm\w cv? 

5tC5, (%) fl*5t5 m*! ’^Ifl 

^w, («) «t*f «fcffc’r ^*i v^ 45 ^ 
(8) ^5c^ cn trsi *jt^ •it’fw, 

^5trs <fw VI n?c51 

45*nr cntwt? ^ ’Tt<F-48^ iPs 
fwfl fw -itlt 

( ^ ): ftfff ^f»Pftf ¥W ’fttt, {«) <ftn 


«fnitr»f c^ nfi’mT ff% (8) 
tt5i m C5«?i ?t>i nt? ftw I 

45*(5 gm sfVs «it»ri 1 45 ?f%r5— 

{^) •^tfi'ff csu? <rfc5, (^) ^tt55 n»i5itm 
%-t? *1^5^ 511, («) ^tm 

»5C'ra 5re«fT c<F»it»r 4 ct 5t5t5 ’i^^sri cv<ri 
c?c5, (8) ^H*it«5i nf55^c5if »rc5r w 
^tc89 Jitar'stfl nft^^sr ^^c<r, (c) ^ 
5|t»l V ^ftR *f?w 1 

^tm n9i5rtm 5f<ii cnr^i ^ 
^tn*itarhi T««(i <55—4^^ 

<iftF <R*i 

^C5—^*t5 5tnt5^^ f5fw5t5 
vs 5Ft5—cni 'Stntf I Vs fw^l8 VSii 
c<r «tn*it«5iTr nfSi® 

^tVt5 fv^ ntai 5t5, 5911 V Work¬ 

ability I 5ft5 5f5 gwtc® 91^® <«T55Etf 
5k^, '®55 5tar«1 5tr5F V I 4 I 

'^5’?t5 41^ f5f^ «lt¥t5 C?«11 W 55, 
4^ »t91C5S '»t*f5tl1 ^t5[« SffvS 
C<r'«51 V I ¥C9l ^tai^tfl lf¥ 45^ 
455 4¥i8 >rtar^t5 '^t5l 55,555 t5|t5^ 
'Blt¥tC5 5^15^ ¥51 W 55 I 5rf5t5555; 
«f5C5t^ n*15tm 5t41 5tr¥ 

^¥» ftf%5 m-r f5f^ 5ti5l vs 

5tC¥i C555-'«t5rS i««.*->8*«* cn:, 

^tt5f5¥t5 >«•••->€€•• C9f!, 1^91111^ 

^8«**->***" m ^^Jtff I C5# ¥51, 5¥ 
fe*rt55 firc¥ C5r8 nT5l 5tl5. WS ¥t9i ¥t5 
^¥f5 ¥51 W VS I ff¥t5 ¥f55tan, C55tPt 
¥t5t¥ ^t5tt5 *tf5l¥ ¥5l 55—9rt5t5T¥: 
8.C5S-45 ¥5 5»Htt¥5 ¥tn5tan 
c5C¥ ’¥<15 5* ••->•*•’* cn: I 

¥tt55 i5m5f¥% ¥51 555 ilClIt ¥51 





W C?<I1 f5fnff*! cn, 

c^t^ sn cwt^ <rt^ c^ifi 

’(rsi fw c^, c^ 

csm c^cf =Tt5 *rr««i ntcf— 

*r^t^ cf^ =(? I »rt<rt3*f«: 

srW <tfiF, ^Wt|® C^Vf ^t5 
*rt«ri ^tl «[«ft<«- *l^t^ Glass Former 


JTl—Cf^»I 



¥rrpr1^¥ 

^¥1^® 1 »<« tlWl, 


(') 

(O 

(0) 

SiOg 

f.*e 

«»8’‘> 

«e'* 

AlgOg 


8 % 

\'t 

FegOs 

— 

— 

• *A 

CaO 


• % 

i*;> 

MgO 

— 

•'^ 

^•8 

Na,0 

+ 

KaO 

8*8 

1 'n 


B9O3 



— 

ZnO 



— 

PbO 


— 

— 


(>) nt^w^r ▼!!—«t*r 

»t«» *f?NFtnim I 

i«i« I -ills ftiwr 

"v I ®t*r t 5 ‘ 

j, ^ 

iv cisn ^5 ^rtoiftcw 

is • - 

'8t*f anpHtii ^ <<1 it>rtif%f 

vtcw w^i f%f 


'9^ *»Pn:i it»i ffw «ti wy <¥«!t»r 
<«i?r ’wtftimi «pr 

ftcs nfirtw ▼tic^ 
ntwi t5 it«i ^ 

c¥»it»i^5r nffc< ftfi c^tw 

¥ts ¥C*i¥«f5! ; C¥^— 

^tfiif, ’f»f*rfc¥* fN^tn <11^^ if¥tif¥f 

I ^C5 ¥CTl¥ «r¥tl fttff 

stnrtPrv *ffl»i^¥Jtir cf^rtcsn fc»ii— 


(«) 

(t) 

(«*) 

0) 


18'» 

li't 



• *« 

>*• 

— 


«• 



• V 

«9'C 

— 

— 

io'e 


48*» 

>’«+i*e 

— 

—. 

— 

I.. 

— 

— 


— 

— 


— 

iSV 


¥ttw ^cn ^ti¥sr «n:Wf¥ c^ 
I 

(«) ijtt¥a[ inre¥« ¥tF—<ffm 
¥tm nf%5T *rt«yi ^n, ^rtwftn 

«WW ¥tF ^ ¥11 

(I) c«^ ¥tF-«i| ¥1 ^ (Plate & 
Sheet) wcf ^Wtf Wfl* lel 





^tC59 

ctrciJti Ftft»n t5 I 

(«) Container Glass—4^1 
^ sifsifsi *ftai 

I 

(«») ‘4i5fj5 

I 

(•») ci?^9i ^trsir h^ii 

<4^ or, <4^ tt5ir '^siT ^51 c^'^t 43?^ ‘4?r 
«ff^»l<ltV'e (Refractive Index) I 

^f?'Q c®rti[ c^Vc’ta'^tsf cw«5l 
cir^i c^ft^r 

^8f«r c^rti c«rt?i 

I ’FtCB c’T >1^3? cif^c® *tt'eni 
^ c’jk??! ^ I 

C^h ^fl1 ?ni. Ttc^ >4^ S!1 ^Itrn I «{vfsi 

C»lWOF C4^05 ■-‘ll C?«51— 

«I«I ^ta?{8 ^tfl*t ff 1^1 

#t5i ‘4c»r I «fts(tr*ra 

Of<rC'15 ^z^, ftr ?|fC5 

*rt'«in ’Ttf I ^l8 «rti:i—^ir 
Decolourization ^1 I 

<4^fel ^^t1 CSfW C»lt?t5 (Fe) 

^15 ( at«ft5r^:) '« f^^ i 

c^t^fj^t *ri8f « c^rn 

*ftF <4^^ c^rtarrsi ?«rsr f«?T, 

C»I f¥c^l 

^ntriosli^ni zmi^ {Fe+*) nWrv 
cvflv c^ nflr*r8 wi\ <4«r^ c^r^i ^51 c^c« 
ntw wtf5i« ¥01; c^u^f— 

Fe+»->Fe+>+e 

'tizff «rtt^¥ ¥1! 
irti— 


A8+»+2 Fe+8 -» As+* + 2 Fe+* 

¥!?¥*r¥rt? ■¥¥ C¥tsf WN¥ ^WtZ<* 
Wtfll <41 ¥t^ »Rt4t ¥W1 C^C¥ ntOTI 
r^c^rt—«4iisr‘a^lB firfstJr ^fo^s 
^f-tcn ’rt?{ ¥t»i c>r^ 

'4^i§ ‘UK (Complementary colour), 

C9ir?tir ’1=3;'^ fli8C¥ a?c¥ c»fi^ i w 
\zm (MnOs) 4:Jl¥tf^¥ ¥t|- 

¥¥t^® I 

¥ti5? '4¥j5 ¥«ri 

m «rot¥^—¥Jt9r¥tt^ 
c^rtfsutH « ^^tPintora ¥«n 1 ^zw^ ^n- 

¥1C53 f¥ <3[j^ 

^C8f«r !p?i ?cfc¥ I '4^sr ¥t5^^¥ 

¥t5 «r¥«¥til'F»fl*lW ¥Jr91¥tf^ ¥4 Wt* 
ffr¥ C¥”t¥ I 'Sts ^1? ¥ts«|—(>) ¥Jt»l¥tf»I 
4r¥C«n ¥tt5S ¥ff5T ¥C4 4tir~-¥tl5S 
4S¥tS I ¥Jt»5¥tf^ ns nsw 
¥Trs cT«si «rcst¥¥, (s) orns 
stri¥ ¥tb- si!w nt^torr wrnts 
tsisr—ntin csstts stijcs ^'sfs ¥st¥i, 
cnstts ¥14 f4ot¥ s¥ I sew stress 
C5CS ¥C4¥ csn^i cn ¥C¥ sow nor 
ntn nt¥itc¥ cnen ¥tt^ ntw^ts n^s^ 

¥4 nsos 40J ¥¥II 4S¥tS, 4tl¥ Sni CSt¥ 
ntlS Shorter working range I ¥tC6S 
40IT ¥4 ¥Jtn¥tfn <44^ CS'll’ nfilSTtOf 
¥ 4Jtorfnst4 fnis -ns^i 'ntnos ntsi 
cnoEi 

¥t4 <4¥ 4sm ¥tOS ¥41 Sni ?W¥tS— 
optical glass 41 54414 ¥t5 I *4^ WTW 

¥t04 '^wwr t5 ^ 

9izw Refractive Index 4l ef^nstf C¥^ 

^ noTJ c¥?) nHsttn cn® ¥tn fn 





mi? I '»rtrn •r^i 

^1 1 «f«fCT c»r% t»i «t»r 

«mI 

^'a c*r5tft^ fi»Tt^ 4^ ^tcw 

fe*rt nr^*n ^ «fci ’rr^*!! »it« ^ci i 

^5tm ’fc^^'rt’ftcfl «r^>j 

tnrm Vt5 (Pilot plant 

production) i ’f'S2tf« <«?FiS 

¥tm*f1 (Ophthalmic glass project) 
wtiijir «rr«ll¥ 

«C*rS ¥t5 I 

¥«<1 C^, «W ¥l?¥ «ftcn 

¥tf5l[ ¥ta<ft^t1[ I 

¥c»^ ¥tpfn:iitj ♦fc^i '¥!?'« 

m irtn 'uto cnif i 

¥15 ¥*irtf '■rfrc^ m«i 

^151 5?t>l f¥g wir¥lii I 

Ujttisr ’T¥9l «r¥N #t5l *lt9I '«llc»lt5sil 
¥«1 >i««r ^mi ¥tcsr^ ?5T #t5i 

¥<rtt m ’^t¥ mfwfitsi 

«l¥t^t¥ll ¥<(1 I ‘«C¥ nt«!l1 

»it»ir¥^ '« c»itf®?t*i =itli3?51 iflrif?! 
*iw wiWs c>itr®it*f ¥ti:^1c:5^fe^ ^iw 
^¥¥ ^tf>TSt*l 

gt¥1 *l^tPTIlt*I ¥tC^ltt5f^ =11 *lt9l" ¥t^, 
c¥«FnrB (*ifeH )« *f^tf5rnts( estate® i 
¥Jt¥f5nii’i fsfi nt^ts i 

^¥fs C¥'hltSj3?o l¥Jtffl 

<rar¥¥: fer¥<rr^NJ c% c^ 

^ c^r«n:¥ nt^, ^tf*i **1^ 

ar^ UT*rtSf^¥ ¥t5 ^ ¥*(l 

*is-¥rf) ^¥fs ¥fl¥rs ¥tC¥l 

»<m I C’lts^ (BgO,) 

^^5^ gm CTtstir} #ti5i 


’Itm arc?^ «TtS¥ <«¥|8 31t*r 

Tlf, ¥t5 ¥tc»lfe (Gullet) I ¥tc«l^ 
¥t¥l ¥tC5S 1 

irfSl C?«S1 ¥f, ¥tfl ait¥ 

n¥¥Sl ^t-f. ®f?t ¥tC»l^ C¥'8T1 gif 

¥fC¥ I artftff®: ¥tl5f gtlftsflf 

fsiffg’S §<v*rtgnf ¥tl»l «1W¥ ¥tl5f 

fffi f rC¥ I ¥C¥, g8?lC¥ Cfftf aiff 

*11^ sfl—f¥« ft? 'eff gf <ilf^ ‘Sgf 
C?ft« CfCg Cf, ¥tfftflf |5|!ai ¥t5 

f1 ¥tC»1C^f fC^lg, 'Bltf'8 »ll¥f5 

5t«ltCf1 gf ¥fisi^ 

¥C¥ I C?ftf h®rff¥ 

gif? ^Ti^'Q ¥tfi gf % ^Cf fl 

nt'Sfl ftf, '®1 giail 41=5 gts 

’l»ir¥ ( ?t9i cfcg gcf ) fgtf^i 

gCf ’If^^ gtl5g gtg-¥f¥lf ®lf¥ 

Cgfl ftfl I 

|a)i^ #151 ft*i cgftf <if fg fg 
fife cgfi ftg :—• 

(g) gf51 ftsigf^f ns^ncff ftg 
ftftflffg ar^^f¥= fife I 

(g) «flS ¥191 C^ fg^lgf «?|& gf, cntlfaicg 
a!"«a<«ttf gfl¥ gf I ngf^a fsfjs 

ftf ^ng ffgtlfg^ « csrtf^i 

^l?f fCfJ «rgf flffel fg91 «l5tff¥ I 

(n) f gf gf¥¥ gts gfewfl ^gigHt 

gif, W ¥t5C¥ ¥tlf tt?rt 

gfi® gf, gtf gw gtar^tf gfig^g gkg 
<«g^ Cg^ gtftg WlftTf 

ggtgff ¥ gfftf ¥ll¥ gjfg[¥ ¥fl ftlf I 

ftftff^g fftvftf fWT «|grf ¥[Jt«l- 
¥t^i gw ftf ¥tf*rf ^ gf ifi ntgi 

¥ gtf»|f ar^f ffl^l I ft^If jftf f^f| 





4^3^ sffif »itcni ?it5Ttiifsi=? 

f^faprfa «tn—’ft^ 

•rtt^ I >r*f? '«i<t'*> “t'®¥«i «9—Jr* 

'8tn *1*15 1 

<0^ >T«i!r «i ^■’B— 

feci '«ft*Tl CB»cfe ’Bt'911 

I ^*it^ts wc® ^ICSJ^P 

csli ^t5 wm c?tn c?rcB?, <iife 

»fc«»i nffe cltr«9 >?ig 
C*Jpr 5C»1 I <il| ^3} '«l!?JltC« ^|5 fent? «ltC!e 
—(>) =¥tCPfl JltlB"®! ’¥S|tt*f1 (^) 

*IC«fI1I ^\CJT^ ^91 I Wsit<5J 

fentcas ^sfisitai 

at^tciii nt? ?itc?, 

fm ♦itt’B I ’ftai cn f^apT^feRor 

(’Ttata'f^: f>ifiic«i5Jtlfe) Rea -ill 

^ca atc^, c>i^ Rapt^^R^sf ca*^ ^tn- 
ataita ca*^t J?ca, few «t*i afatfe 
aja^tca caafe^ j^ca i -aita 

<a^{S RfRa an^ta 

a-ai cac^ ♦ttca, caaa -©N catat^ at 

"•Jt* ’Bt’t aTt*irJtata cs'tatN, aim 
feaRf^c^ atcaa ntsr^t a^ca atra, 
^•Ht^^^tca ^tesa c^ta aRa'^ aka 
at I R^f featcaa acai ^tc^—^ti5a 
^t5i atcaa acw u<iaa ’pgs^'oRi arar ajas^ta 
aacj® ^ta—caaa «itC’Tlfaa', aRfeta ^asjtfa. 
ca«Ri cMcaa Rc^ «t«fc^ 

aca «ia^ »«a aica «Ra at ^ aca i 
▼t*t afa area afe aa, 

aitaira ^a^a-aRi •m'Ma atan caca «iT^tta 
aj? aor ata—ata Ttaaawfe aRa> 
cae^f caRca ^tar» ntta i ^tealav 
faatfefa^-ota akap aama ca*?3 am^ 
iai't «>t» ttlstNs''Rcit# 


'wfea's atar’ at«F ^ta i 'fifaca «?tc»r1aa 
aa^caa 'arfansraca «rta^a aca 
{'aa '®tcn >— 

Asg O# 4* O* -► AS 2 O* 

^taa?r ^tn ^faa aca aca AsjOe caea 
ara ^iRsrraaca cf caa r 

AS2OB "*■ AssOb 4 * O2 

'»if%ca-ii at 5 caca aa aa.aea '«tf?ra 
caa I aca e-tea atesa acai caaaata 
aRfc^f^t area i >4^5113 aaa atna atca 
an^ta aaata mw ^cnatan it's! aar« 
aca. -'saa <i^^tRra« atatafaa Rpat araf^ 
Af^Oa + Og -► AsjOc aka I aca 
atcb'a acajata a< «if%tc«fa« ataca at 
aif^a aja’^ta 1 

afaRi^rca <2fatc9a aja^-« ^ca 

atca~(^) afe « {^) kt? 1 nfeatRi aitatca 
c^tk a^c^fta i 1 Jrt>*fe i^a ^tew 
“iiafe ««ca-f aRca c*r«ai ^a—astana 
^ca '4ca 3iafB ^lafS aiaka aai ija 1 
Rf«a ac«a atb, Rffea atntafaa 
^ atb '4a^ RcHa aawa atb «4a^ ajif 
«i®® aai *t«a i b-rata ata ^®R aac® c’Tct 
> 4 ^ naf® carat kta ^tata ^ 

«2fatcaa— Day tank furnace al ■^rf®- 
Rcaa fejtf I (flfe litvs atb ^®R ar® 
as xt^i •ttc’T, ®tfe «ff®RsT Rea ®ta 
•tea a R^r at® ^R ^ ara 1 «fateaa 

jIt ai’n Continuous tank furnace 

ai ja^aenaatb fe«>-iRa gati aatia 
^ carea »r^atfe at® *ft®ai atca 'aaa 
afesite^ «BJ| 6*11 nat«i ^®R ara attasr 1 
^ 



WtW a wWT»l 


>1^ 

«rhr^5r »B*i^’it‘l ^tP 
^*fw ’PCT ’?tr^i ^"STtf? 

^19 «ff«f?!r > ^tP 

9Jiz^ cncn >• c^aif^ftl 

wta I c»rl siffc^ fftp 

'•tip *rfil*iti dtp’ll ?P^tP PI 5 ^^p »itp^p 

^sirn P'epi ?p?tp I ^^p 
’TtitPl's:« cPtif« Ptcpf I 

^tCPP fif^P P8t^1 «ItPC«F^ 

^i’l'J ^tP PfPtPP CP, '®t*i pfpif®^ 
pt^i ^tP ci^c^ptp—^t«i ^tP w ^Pcq 
CPU PtCP CP, ^tP ^Ftcfe CPl't PPP it's! 
^PPtP ’TIP—IPP ^PPtP PPP pfp P'tcfe I 
^tP ^tPl f¥ ? ^P^P'tP P'csi ^{8 f^fpp 
CPPI ptp; cppp—(>) pftcpp Pt*f 
PfpPtP ’PP^I (Compressive strength) 
i?tCPP (Tension) 'TPPifP CPCP CP’?) I (%) 
¥tPr^ ptP 9tpp ^P1 pp, ^pp p^tcpp 
Pt^CPP P5t»l PtCP^ Compression Pi Pfn 
«PP^ f^«CP PtC^ %tP I PIP PP1 pp, 
•PP PP fpplt^ PtICPP PtCP 
^tP ^tP f«^CP PtCP^ PtP I P^P C?PCP 
«rtP 4^18 pjtPtP «f^pptp pp CP, PtCP 
CP Ptlfep ^ PP, ^1 P^PI Pt^PP 'SP 
CPC^^ ^ PP I 'flip ^tpcp PP1 CPC® 
PttP—CPP PtP it's! ?FPPtP PPP CPC^ PtP ? 
itPii ppptp ppp ^tP ipcp ptP pt^cpp 
W--CPCP5 ptcsp ^tppi? ppptp 
fp, emit ficp 

WtP PPP PCPI P5tl pfpl PP7 
ptPc® PIP, Ptrs PtCP fetcpp nfppti 

HP p«p ptcp^f PtCP «rptcpp ^cpp 
^ XV9 PtCP—( ¥ ) PltiP^ ^tP~«<lt ^tP 
pw ftcpp pw •tnptitP •¥!<. 


[ Pil «f pput 

PtPCP, P5^¥1^ ¥tCFP PCPT ^ Pt¥CP, 
ppp ^PPtaitP HP? PtTP ^P'S 
^ PCPI ( P ) ^ti^ ^tP—<P? ^tP ¥tCBP 
PCPJ :^t'«1 -CfPPtP'S fp®ptp PtC¥, PtP P^CW 
¥tP ^•pfp PPPtP PCpI pfp PftPCP CPtP- 
»ltffl^ (Annealing) Pt ¥P1 pp, V5CP ^PCW 
PC¥ cm’s PtCP I ‘pI CPtPPtPP *t¥f^ PCP11 
¥t5 CPC¥ ^t^l ^tP hI^PPI I CPtPPtPCPP 
‘flP&l ^P1 CPU ^tep, PtP PCPT ^tPC¥ 
??tPt«t 'Q ’pfpptP'® ^ ¥P1 CPC^ PtCP I 
^PtCPPtP fpp ^P1 PCPI, CP ^tPPtaitP 
PtCPP fetP 8 P^tP PCP, ^tP fe«R “ 

CPU pc?i1, CP ^tPPtaf'tP ¥tC5P ^tP Pt® 
>4 fpfpcfe^ PtCP I ptPtPl^: «••”- 
««»“ cp: ®tPPt®1 PCPI CPtPPiPP ptPI- 
CPP1 I ¥tP PPtP PCP^ 9fpp 'PPttP 
CPtPPtPP PCS 4CPP PIpCP Cf'SPI pp I ¥t5C¥ 
^85 ^tPPt®l cpcp ««*“cp: ^tfl- 

^tf? it'®! PPl CPC'S PtCP, Stc^ C¥tP 
PCPP1—¥tPl ppp Ptl?Sl «pfp 
PtC¥, PtP ¥CP C¥tP ^tCPP ¥P PI I 
f¥s st*rpt®tP np ¥t5C¥ p^cp ptcP 
HP PtPPtCP it's] ¥PCS PCP, PtP ¥C»l 
^tft ^tcpp n^pti H5 ¥cp I 

pf<t 'Stp\ ^tPC¥ HPtH,^ PPtCPl CPCS 
•ItPl PtP Pi ®ttp HPtHjp pp, ^t¥C¥ CP 
^tP ^sfpljcpcn^ ¥tP PfPC«f ¥t^PlPl 
^t¥CP PI I ®P PtP Toughend Pi Safety 
glass PI fpnPHV ¥tP I V4|| Wis fpxp nt#r 
pftPtPi <«pp f¥, Ptfl'e PC«t f 

^¥ wtPPtP »rlw ¥tcw Ptfhi ¥P1 wr® 

nt'ePlPtPI tvafpp PftCP 

^0S BuCPPtl ¥jlCPP PtflP ¥P1 PfCSt 

wtfil in iti:ii citif 





I tflir^r ^fts'e =f9i w, 

ntv iwT fii'w «rc^ ^ i 

c^ nt^CTt:*Tfltrw «!»« ^ 

^nf|»l, «i)^fl «ta ^^rtw ^ I 

«f^f^«f1 w» C’!^ ^c’n ’T^ 

>>n stt*TC^Mt4*t 

*{1!%® nWiv ^t5 

5?<f1 «r^H ^W!T <4^^ sjt*l Cf^ ^th?1- 
c’rflt*! I ‘ill car^c'® 

^tCB nr?«l^ !^9, 

'stn ^5K*i9 ?c?i CJ!| ^t5c^ cf»i1>r 
c»f?tf*i’a-'ii c^ic^ *fti? I 

<iil cf»^t»r mw c?t*f 
c^a?tc5T?f artft^^r I ‘fll 

^ 9 1 ‘ill •nrKfSc^f ^ti59 3'9c‘fsi sic^t 
«rc9“t 9^f9C9 c«r«ii ^ 9 , w ^wKf5 
*IC9T 9t9 I ^t9*l9 :^t«1 «P99t9 

^1 *r9t<i5| C9F^W9 9ri9 I 


‘5t*t 

C9f»jtcnw 

!>»• ^?f C9f«ltn »!S9| J»| 

^TC59 9^? C^t®11 ^9. C?^! 9t9 

'sr>l'^<tT C9r9^t»! '-*19^ «®ta ^tC<F 

fFS 9*15; ffgll Cf9ltC»J 

^9 f^l »rv, 

'«lt9 ^fe f9t:"l9 iil ^tC69 

Scratch resistance »|9 (fll 

^tr59 *ttfl1 9t9 

5»1 I 'eit9 ‘ill ^ftfl C9C91 

^1 < 'ill 9ftC59 '8T9« 

« ^tnsit!®t9 *l^9'fsr ^99t9 
C9'?ti <iil ntlratc>f9t9 ^mt-fcBl ci^t^r 
C’T9tr*l9f Prcul Cftf, 

I ‘ill «frf99itc9a 

's -^«9 f^t^l ^^ig ^ 

mzm ^\m »ft‘src? 

‘ill *rtl«ttir9fi:«j9 ^ 


^9^ ?C9 I 





tni^fW «f*rt=T «F31 ^c?ff fs^«w=? fjftl 
f5r®t^C’? C^V'<l^fC< I f34i^s» 

?r»isr 5itf^5T ^=s!?trli5 f^5’sjf<?it9it?ii 

«r<rjtn^ ®t: 'sit*®, 

•PrK-f^wtWi '«r«iitn’F ®t: c^pvta 

<ii^K ^lc®C5?a fe^c?;tt*ia ?rt^- 

®t: 5Jt9r,5«ta cBtc’^ «iftsi9i 

cw^® s^ftssi, 

*i"^< 

TO I 

CBtn C<fE^ S|%1^ ■'Si 

?f^c*r (fltsf ®ft=ii c’lif I *<1^ 

«lt*wl ’I^CTO '8ltl»ltB?11 I 

Sts 

Mtt»it?i ft?ii nTm i?CT 'fill c^ «i5;- 

>iitC5i« ®t: '«Bl^ ?n:^^*ii bM^i I 

c^t^i c*f<f?it?i 51*11 CBtm 

tijuifisi 5ftf«f^ ^i» ^t« faf^ 

c*rf<fnn:i|*f i «• iti 
fiiri nniii -ticiisf i 

ijtin I «itc«ii 11*1 ^1^*11^ 

^tlt« 1® itci 

tlUl flWltH 11 


•ft'f^i itci f%'®tci c'arig 

111, ^1 ClfltlC^^I I c«tti 5 *T 

?i I iftcsiti 'Bftitrs i®*f/ii[ c«c® 



®t: 'eit^ 


111 <411^ ^r?i 151 iititi 'iri#® 

^11 ^i^ti '«ifi*ii^ 4i5t«tti 

5ftiT iwti liT^, itr^ «t®*r 

« ^kii ^ti ?1 I'-fi I 
«i'5ti i^r»5 ’ticJTi ^t« ’vti 

111 I iftiw Cl 11 f®^f5ll-»<l-l 

«1«tllj|55 iln w TO, i5tw 

^11 f^tTO m 



*ri^, c^rtcinf >n« 

f«^tf*j^-ii.3T5?g 5pj9^ c*r*rf>r*?- 

'^PFnrfe ^'snJjTwa -nffljrM c^’?) i csfij^ta 55r»r^Jtc’f t 


®t: 'Sit*® c^wrst^H, ^f«fsf '«rf5ync&9 
c^T«('«fJ\ «itC5ttfl Sc^fw-s 
c^tc^rii a«^«f9ic« at*rt5pi=^f 

^ffj5^'®f«\r^ h 5 ir«?p I 

®t: 'Sit^ >:>o jfttq 

?taif I f®r^ fiflh# « 

cntw r^r-olf. f®. 

»!t« I isvjs sit«T c**rcv 

ft’stfsi^t^r^ij jfcw ^'5' «rtcf=r >»8tr 

'«f«fjtn<if i^s? i ^jjs 

«rtc»f ^tf^Jf, '« ’rc^jr*ri“ 

^ f®fjT ?*^cHf?rc9a 

^ar^»ftifC!T «r^?fcsiii arcw 

^15 jjijlfsi^l I 

'St*, 

c^ij ®t: ^jtn^ 

nr^5f«n ?pi:ar^5T 1 <<!^ 

»r?ji I ^ 1 ^;, 

•n^, ’®^ii ’sii^c^tsi « cm c^ 

>T^tf9j3 155 , 'ai |c*ii|fsr^ 

n«f®c® nf«>ftn =^ciici^ I 

f^fir ^f-^wfars 
cmii *rfisrfn 1 'eficnt 

c?tn c’Ptt^ii 

’TCW <ill'l 1^531 c^ 

IW, 31 ^JtlJl 3 5f?|3Jtfl (Hits 

nif^ ^st=«[5r iwtisi I 513 «• ^15- 
’•rrfn^ 'i'ti 5fc^j|«ri« ^c»i «ft*ii c’ln, csn 

f¥ vci •?! ^^»rt^c«a »rt?tc^T 

'fi ^tf fi, 'f titcsi, «rtitwH 3 Fi»i5«ic3(?[ 

WfT *rt^ I 


fC«l^ Cdc^ f?. ^<l»T-f5f. f®^ 91tc®« *f« 
>9^1 jricq r«rjr af^Ff ni-stHfir^i? 

cm ®^s c*ir®r>TJi f®^ '»r^iT 1 




®f: ?«fj!:®ir c^^tif 1 


fnqffii m f3ft intl*rf^5f 3 
•T'fKr^®!! fn^Fi -affl 
m^ri 5|®* cm 

f3f^ 5icmi i 

i»8&-«v3 3Tfta^ f^fi? §3! f^nRif^icw 
*i?r<-f^58tcsia ^«tjt*rf 3 «rmicn m 
msf I >»«« Jim llCiaiti 

lilHISfetfe f3f^ C*lf5t?tsi 1W51 <4^^ ^^srlisf 
c»r5rt3nt«i ^«R *rwK-f^wtwfl «wjt^ 1 
¥i<»i CTfs’wt’i 




^tc¥ <r<rtJ( fcfci I 


®t: ?jtir5Tt?r <sit^ 

5iti«is ®t: <sfrf^^ CFtc<r? ?r<- 
<srff?^i 3T'^c# c^ «r=T®>rt<rta'r 

<fJt^ =VW5TI 



®t*. «Sftf3|^ I 


f^fsa »rt?l c??, ^1 

3i^«f<ji[ cvf<ft5i I ^<t9)h f^f«a 

’ft?i c?^ta ^i?r c^i f^sr casnta 

(Cone) ^1 c^ftna 

^tc^, ®t:) «r^lt*l aftaiisf 




^ra a< jtMc# ca at^i 

c*ftftf, 'll ?c«f 4rfta cvt^ cacv 

*?l ’^arcaa ^i“«ff«%ata 

j|r9(tf9| I 8. ^sjcii?i« ca^ f^Pr ca ifcaaai 
nm^, "51 r®fa caf^cacaa, arta^irs 
'»Ttwi cfaaataj "aarcai ^caiwat^ 

9?t f ca «i aa, ^aaaa« fia i 

)».. 3|tw ®t: aftfafe ff^mitrai war- 
^taai ca*iPrf% falfa^taa 
f«fa fptf«»»Ttfa®ta 

^caai atsi ata cnatia 

raapa^i ^taa I «Tirc’Ftr<§ catcaa aiaata- 

»fta 5t*i'a cafailJtaa f^fa 

^tii:ata'*ta^i^a ^niai5 ftaia aiaaai 

acaai caafaat^ftat faafa«tataa 
araaa ftat^ a't^i'«nwa caiai f^tca« 
f^fa f5f%^»r^aat<’faw^ca ataaai acaai 
ias* ^ii9[ f»^ aia»i aFjtcat^jf 

caWata a^^r 4a\ i>8t 

caaiaata ^ajwa aa i >»«8 
ata cata f^fa fa^^ai#a aac^ta fta- 
fa^taca "wif^fa aRajtaaaocn ft«r aaria i 
‘iiatfaf ^afaaitaa « f^aaatsf caca 
f^ta ’laata « aaita^aa caiacaa i 






5ffsi I 4 ^ 

S'OI W '3*5 ^151 


*f»t ^»r 

Cf, •<*(<» 

wcvz^ I '« 

f^i^’1'1 ^ ^f“f ^19 '«itt^ I 

?f^*l 'sit^^Ft? ®t: 

®t: «fl®'€^t®''^>i'«w—<4^ ^«ii i®iT 

c^ »f>iw «r«rjt® ®t: '^vi^ 

c»if©fn^ "f*ir 
c^ar^t’f ^Ttf^ 

I 

®t: is>««» c«(tc^ 

uqtftsi ^5««f^I'a «fC3?tn5t9 

I ®t: '9’1'ea >»8» « 

>»to >itcq .ii^trsi f®. f^9\- 

§ntf«r »it® ’few! >ii«» 
r»lt3lC»rtT^ 

c^tnrr^f I 

'<»¥ ^ 

*f«l f«i 'fli 

tR c«R cW w«Ti «(CTri5»r, ^t?f 


?CT1%9( I 

35«.f^'«j5 ^-vj^i *rc5 «fl ?[f?i 
«rf*i^sit^^ ^ifRcnatc^ir 
?? I 'BirisrHBtciis 'sften 

3!ffsi^fe ^C?tcn '«rf3pt^ I 

«r?3rM5T? c‘n? ^ai'S^rtc^ »i?ifc?t i 
i&'si 3Ttw9 ^’r-t 5rc«^? ^srtftq fw 
'srtwfg^R CSlfs^FTt^I '8ITtC^rr>rC^nCiia *lf!S 
<ii«F ®t: ^si'«n c»\c'?f^ c^, 

&rRMr®^?“r TFc^i fsf^ 

«iit I f% 

’Fill ^t« r«f^ 

^ff^*i c^n^t^rsf «r«rs( 

^tr»n ®t: i9«»i jftcsiii 

Jf^ST'^fST wta «n[5rH5til ^CS=? <4^^ 
®t! I 

ir®Ftr*T 

ti|{3^ <2r^l*l 1 CSt^iT 5ltH '«1lRRf^P I 

iF- f^5f *fc? ^7, ^3JT 

'ar^ ^C'T I cn^ =f^sf 

^Ftw «T I 

nc9 5TfWi{ '»?! ®t; 

'«(aWST afsj^n aitif 

ararr^fsts i 

iae» Jitcaiii f®t»rwca ®t: '« 'IR 

®t: c«itat? 

<«i# ^rw3 35«'f^'8 iFca^r i 

^ fk^ t 







«si«c5 ^?:*f’F'®{^ 

^^rafl c?c? ^tarHFfsj / 

®t: »si«(:!i5f n^r«:^ «ft^t*fi;tc3?t 
‘fli c^, '«t^’? ^«,f^f5 ^*r^t?r*r?r ^Ji?i fsfif 

^■spfe 

csij<f cifH, ^tc^ 35«vf*f'« 

JIVII '9\ '« *(S['4*l«r^ 

R«i I 

*IC«fT v«| «f?ic«f?i <5[t?f« 'Bf3T^«ff 

«IH1 cnt5}*t I 

f^*itw?i c»rr^t^% 'sii 

^nra ntw, 

»?rf%^ta I «f3 sii 

c^V^?; ^srw^sf ^ca i 

5f^5!&tf«i'5 'S^ i^tfaata 
fant^i “fcara c^ra ;^'i5ffir5j»*1?r, 

=t*»' ’Ttia 

5i^5f ^ca 'fl^c*t JT^*i I 

acs»a s^cnT ’I't^Pi ^ta*ti cori:^, ’«rsi'»?‘i 
’!tr!? Bffsi 4" ?iTtf«^ Itcna 

’Tt^tr’sri c^fraf^ ^{g aia^ta 

a^ai b;c«^ i 

«re^faa >{tc^T '-'t^ fasitii 
^t^Tsitsf aftPtis? '8iJtf«ai cstfaata 

cm c«im c>it®rt??f^ ^nca '«ci i 

^is ih ^tfaata 3T^»Jtaa: «[a®a«i 

c^caia fe^fca'c^ffarf^^fw «ii, pa^t^tta 
catai « aqftsf ^rfatfaa af8^tcasl-!»» «f*r<a 
fi;^! 


aat*! ^ata cvi^' (^ta. *«. m ) 
«rNfH«Faitta «»»fg ^tfiiata faatwa ’«('ita 
%aca[a i 55«»» ’fk^ia cnt^pta f^ca?^ 4^ 
faatsf ^ta. ^n, iflaf-<4a •rc’P aja^® ¥?:a r 

^^^wrtaf@r 

^a^jg ^ig-f uiaa <iiafg ®tt«r®5 fajita 
afca^a. ata ^rcw Tm, 5ta ai 

<ft6jg 4f9ii «fcat«raa^ ^ta 

ca'«ai I 

ai f®a|g a'sil ^T'carf^® ^ai ?c«a 
« ’fsita acai ®* ^^a aiaafa ate? 
'9 3Tta fac’^a'f 'sitatalgcaf '^igea atai 
BC«1 I 

®i®5trsc® arfaf ’^at ^^^, <iiaa ®tca t<i^ 
9it«rc«ia It asiatr® ^^otca n^aai i 
'flt «it«fc»?a fifafa ^af*alr araii, 
laig *!<■« ’T'xal'f^® a^ai sc^r '^aN 
«catafa ai v^ttra ca cata^t^ «*gca 
5 c»i atai ala i 

«fata cs^afg ^"^tx$a ^®fa mK 
■« I ^>^->8 vqtiaf! 'sia’ifa 

<iiaa «it«f9i nt«ai ate*? i 

«fc?if ^r^wia ac9p^ a*at^f?ia cixa 
aiac? ateai i vfic'§ ^itar^ilg aa?i®tta 
59itt^ai ?aci! ntca i «ii?tspi «fc®J?ig 
a^ita acw atfg ®t?t '« «itat?i afaaftcaa 
aja-^i ¥ai pc^i I 

t^aiTtc'sa c’Ttcti^ cat®cl® ’»fa»c»i 
tfla. «ita. 'aa. at^* a at^^ajttfea 
c?t®Taapjt?,fe-4a (»T«a®; ^ftf^a 
c?t®tai?Tt?.^) nalm vai ixn i 
?^*f{?an^aa ft? ?ajt<ita falfa 





»irN ’T??^ ^t’f 

*jw Ftsifsr I 

»ivaf ci^ »(t^^- 

^Tt:fe«ir^ ’ftitwi ost^t? ^rnti^csi 
cn^rtw 5jtc5i»i •ttal'itc?? 

I 

c^ c^tH 

C3?t^tSaFltVJC^?l 5t?[«*l '*1^ I 

liijs suflf 8 ’« 'S'ls C*lt^^ 

’ttfl w I c*m ^ata 

«itc»t^ 5jtC5?ei 

a^aca i 

caw W ^^aparc'Q 

>ftf%a tr«?al9ta’t*i af^*i c*iipa 

aaa't^'S 

ft3f ¥:a ¥cac%!f i 

>1? a^tcac“ia asjraa 

^f««ltc»{a ^ t^'sfsia Htay 
aiti^ I a^t^C'S^fcaa 

't’f catf ca. '«! -sraa 

^ '«ia»c«i *Ttaf9iJ«R^ «tta ^ai 

I fa^ta ?t^ca eta fa^fa 

«fat^ •tt'eai cift? i ^t'eat cnt*i 
c*iaF c^tf f^t«i11a^ta ^aa^ 
"■ttcafaafta ^ps' c«FCsr i aa^pa'S^feia 
facaf sf«fa fac^i^ fa-aa cwcn i 
5 IB ^taa awT ca ^aa ^ -^tai m '«ftcf, 
^tc« ^atPi^ 5[a cat aira 

^-ata faat^ «itctrafafaa fataptaa 1 

^rtcrc^fl mm 
d^fwf 

^twfafiu <n,aa^ni nltvriav 
jajafi arc^ icafEita t at?wa 


cftaa ^«j«a^ta ‘iia at«EfcaT aifta 
^a^ta caai atra 1 c?t^ cfefafs-ra 
asfS %a a? '«rfcata aca 1 ‘-aa 
aca f^fa'^ata ajtatta, anaai ■q taa^tatca 
iiafe '«^f'& ^aiaN a? ^ta Sica 1 at!?taa 
caci^a f«^ca m «rtca« cSf*it%-ta 
afcac^,f¥^ >?fc^'?s^atai-arc«^l ^fa| mi 
ca« 'iia^ ca'sf^a 'STtc^ii asfta 

'»icaa fac«fa aacia aaatf5a aaata ac«l 1 
a^a aalSa WM "oit^taFta a^ata 
aaatf« « ^tc^ila cata aaa aaaa^ aaata 
?!Ca ai I 

*ffffiffsfa c*«(ca5 511^ ^s,<lta^ 

«iatai afa 'aaai caf^'ari'caSa, atai^ 
mai 5im at'«i «rff« ca cata aacaa 
afa^r^ f^faara atc«? ^tarafa ‘aaSi 
a^;a aaf%t« ^cfeta ats? I aaf^c® 
aa f^faa cata S«.aa ^zm. atata 
a atcaa ®Fc«r aia—^fa Sitraa atc^e 

vsi 9^tac^ I 

srtasrtsi faat^' C'S'staaca^ aca'tcaaa' 
>itS aitatca catSi aacaa at^tax caata 
afCf '«rlcaa 1 ca ac«a at^tcax 
afsf ^ta afaasiatatal’ fcaa Sa'sta- 
^ta,akaa ar®a aitsjaxiaBt^^ cat*ata"^ 
(atfa^^a) fafacSii 1 

asS aa^fea m\ Sa ^tra Sv 
ataaaa 1 ^tatata at^^ra 

^atraSat acafe 1 

afaasj^ firfaa^faca «raca 'Sfi aca 
ca9rt ^a I ^tana ^1 ©t^carkaa acax faca 
at«ai fai cnatca a^amtS-ta aai^« 
naKIta aai aa, atc^ .attc^i- 

af^atiaafSita^w^a' 





I m n?t< f^n ^ ^ i 

3t<ii n « ?t^i • 

t’^m 5F^i ny ‘&ilc^“n’ ’T"*ji,< ^3<fi ®fcsr I it^i c-i3i c’tw •r«rt<{5« c^“(tt«i 
'®rm 1^151 a<t<i « 5ifj&c5f9 fiic^tw?!^ ar^T,’ftfl • 

«I^-[^f<iC4. J?fiit?f C^*I1 VI *TtfllSt^ ^»11 1 




^fiSM « f^Clffl N»1t«l®1— 
»|<ktf*i%*i1^ CM\ fnfac’ffe, 
f»ir*(c^® i ^ P^it’f c'l^. , 

vji—*ita I 

aHv ^r?i?N «itftc-t '*^’if*r® c«ijtf^f- 

7if9\m c’tc^r c^c^cf— 

<ni ^ *> %iAt ff 'sfc^ ^tc¥ ‘{ nf^bfl 

U ? -sit^lc*!^ Pif^s "?IM 
c®rjtf?? c*f^ »i« 

niV 

c>r«r«^r^ fwmf i 

#ti|v^ '^r^bCW 

m W, V 

ti(<5}if, f «i^f<j s^rrstiS «1f% ^1 

il'SWfl S|t*l Wf ^WCII 

flfftbc?' fbf«es ''ii«4i 


C^jtfsVFOf'l iSf?^ ^fofb^ I 

CSfJl’f®'!’|'3C^ Vf% 

nic^r, c^i<s «r1^tcifl 

ftfcijt ^tf^Cf Anc^l^i 

fbC^ C*T«’S1 V *11 I 

^^rah, «rrwr<^ta car*r «iWt-ia 

c^itf^ailf'ra 31 tw bt^a ntm »itt«a src? 

'sfwjftatai'ta *tc^ na'^cafijr f-iitrf^^i 

'« I 

^ftati^a cari ^ta 'aa‘t« '®i®ta^ 

V I '®itc^fw c»i<rf faaia 

tilf g,?( wifswi ajf^ I 

a? fsaitfaa ’Jtatiai mw 

aata TO ^"itiaa l 

atai w^atPfa ^inr aala 

^ttaa 

*(ia' mi siata^ m ai»il m 

aa I 



1775 — 


t OW fff'VTl 



-tf^-rr^ vail ^fSr^fsTc^fe^ '8ijTt^*«T» ^irf^^cififei^ c’IT^cItc^t 











W C?<l 

^•n C^t^f (Hypotenuse) 

«ffip5 nsi5^f% ^^C'*Fas^ 

(I ‘ij*^ 

«r5jtM?r ^W?i*t1 I cn m '2tsit*t c^u^i 

'«?f^ ^?rc^, 'Hilf^l 'il^fel <2tsitC®l^ i 

mz^ ^nz^ I 


5^X/^^er 



«r«tc«i ci5i^ ^1 ^'9, CT f^^sf C9t§ 

w¥tw ciw?Ft«^ nm c?i^ ^t^il c*it&c^ «tc^ m ^c?f ^t'S i »i*uti 
Cf?^ C^a( *ft8f 

»Rl^?it»T'^?i I* cw'^r—TO^tc*! c?*f¥tlt c?i<n #i-to? 

f^f^«r& ’itt^ ^^5j|g?t ^S brt^jis f^n¥«?c¥ ^5*t^sF ¥c«r ajt^ 
laHjifftf, W ,<f# 1^, 'Sft*f5r ^ c^% 

,^tiit»i':f■<!'' n^ TO' ^tm' ’tHt m i 'm^ ' 'a^r^; 

' fir^tf' C«trt5 ntwi :^i . ■ ■ '■/.;'■' 



^ ^ n( ufl't ^tc*^ «tn ^?lt ^C5C^ I f^C«f?I 
5 ^6 ^5l?f C5I5 f ?l€c’iF3|l^?r ^ ^ ^ T5\^^ '515'H 

c?F?:^ ^t'Q f5tm ^ ^ ^ 

1? 5ii{F^c3^ Tff81 cw^c^ 5[«it*i«r 

i ^'\z^t c^ 25 I& 

^\m '®I^%^ 5?4w3f? jfSftJT. vtm^ S11 I 


»ic^ '@m^' 3itt^ I »rf^*rt^ 

^t^? ^c?r ^ ? w^*. 

I 5!ts{c^« N«!s1:®t 9 *13^—iispsil wT^ii 'srfci 1 

«s^?}t^ 'sqt’l^a^ ^1 «itft I til^j^ s;t?5 c^t’^ '£^ZW^ 

c?5 I ^t'?l c?^i I c?^c'® 

Cftfe 51^ 'ilC^f?{ ^51^1 I cil^^l C«l, ^£1^1 

«if^ m ’ttc^ c^z^ I 

«it5itc«f?i ^zw, <(tc®?i ^ffcsr, 5i«rj f^c?f ^‘s 

«i?'®^t5» fW(:!l 'ssar’N’^J 'SRtsrtt^fiJ “fitc? «fc^“f I 

«(OT ^z^ ^mn, ^«r, ^v[\, 

^z^ \ ^tc^ ’^3? ’iffTl ^t5itcw?r 

f^wm c^c^f I 

c?{ 5F?J '54^fl^C«(?[ »!t^tt<ll Cif^z^ «t?1 ^»11 

^jtf 'e I M^^l OT1, f^r.i?c??( <(tw f^m\ 

<2|w^ -pitf?! ^11 «(tc^?r w.^ <fi^l 

I ^tr#fs?itiJ c^ »}^ c^ft c^iff ?^5, W'ff'H >i?<(j ?!:??:? 

^zm\, ^^nfw 1 mmn ^t«t?i ^im ^9 ^rw- 

^^zm, nc? ^tm I <£\\ ?i^j ^ji ^5p ^^csr?[ 

('*Ttt?i1 ^CJ=!f cft^ ^!raii«, ^ 

5»i i ’•iitftf?^ w ^fn i^«!i uii\ a, cft^ 





*ftc?( I ?1'9'( ^v^f% ^ » 

^t?il m c^it^ ^ir«ir 

^^jt% ’ip^i cnvs <iti:?i I 
I 

<2f>!r 'ec^ c«i, "sit^ictf?! ?t?if*f(:^ ^iffr »*f3P 

C<«rC^ ^C<} '®ft?l?l1 d^.5 =®!lf^ f% ^r.^ f CJ^^I 51^51^ ^t**6i I '»lt5<^ 

sftf^ Ht c^y ^tsfiJi >i<5ft^ ‘iit <^5it'3<i >r:«f 
I ^tsit):w?i c?cf? f^f«f( W5?i 

«rf%?i'^l 5?i:? ^ti^t^i ftfCGf I 

fif^y cy >ry #t^i^ t2r’:y*f ^cn, ^tyl <if^- 

^cyy cm yty "<1 

^icsf cy^cy I yfsf f%'®cy «iw*f 

'^rn c»r^tc5t« cm ^trwy mi ^tyi c^fycy 

yty I f^cy cy »fy ^ty, ^t?fl wft® 

^tapt^ I yT^1 yty, 

«iTTf^® '«tc*fy I =^^t^-"»f% C5t:’*f^ f%^?f 

^tcy» cetjyy c? yy*s>r t'lfr ’{?t«f ^tcf, -sl 

lilt >iy tii^x ^«i ^'t^i «?t5ttm c*!c^y 

I ''^l^ ?Ty^t'e I 

c?c?[y «rw^ 1 ‘®tyi 

5ic«(j I ?c^y cy m fif%5i ^'ii?iif '^u^y ^tcwy ^ryi 
ifT^iat I m <£{t^ c^i^ 'si’fy 

*!3i*y mt^ ^vn I «iiy!« i *f3Fu 

^iw^^ 5?:»it m\ ’!\'«nt?r yty mx ?ftytiic«f?i 

CW?? C^Z^ CW^ Wt^^y a5^€f5fty TO< c’y^ ^yti? 
Bffatwcv fffcy cwy i «tcy cwMni ^ry f^rctr ^tyi i^^«fc?« 

cm^ ^ vii^^ »tas!C5!F c-^z^ i ^z^^ 

c*rtl c^c9, m\ ’i^^c'^caiy c^rytc^y ^ ^Z'^ ^ta?5iWfl 

ifr^tt,«fiic?F fffca cfy m I uit '®tr^ 'm ^cy i 

^cY cm TO»r?i 

cn iSt^tii, w, vm ntc9, w >iiftR fk^}V9 







>lrg 

-'ll?! l^?Pi 5i*fj fjfcir I cirr^apt^ 

^t?( ^c^ntK I cnt f^i ♦TTc^? cm 

f%lfww?r I xSim 

fwc?r f?c9T5i I 

^i:&, f%^ c^®T 5^1 i '6 5?^^ t^c?r ^tcwa 

cvfm\ '$\'0 '$tiJl c^iz‘n^ ^vs c^z^ *tt^ I 

I^syl Cf«^1 ) til^ sri^5f >IC^8F «ft^t«|^ f^ci 

cw=iit^ ^t?ii m I ^cusi C3E(, <s^wi 

’i'5t?f ^t?!i at’f ^i5r® *ittw 5J11 

r^c»f^ ^c?i. «rtc»f?r ht^^z^ ^*i1 511 

Antibody 1 5|^J? 'Q C?C??I 5rj«(I <2fn«f ^?C»T lU^I ^tCW?f 

^z^ ^ *4^“ alz^^ «itaF5(*t c^z^ 1 

^itf? c?ftc^?i *i5^ ?c5fi ^ I u5i^®tc^ *ttTO^ 

m3F5lc«|iJ 9T^ C^C^ I 

^tcw? ^?i1 ?C5Ts? csff^K '6 'entfrsjjt^ 1 

sfC^T ^tf^wt?r ^z^^ 'q IWti clt^t^it^f^ii 1 

C*f^1 '^wtn Rr^«|5t^*r 5i1 C^U 

^ZT< ^5«ri I »i^j ^?j5[— 

ca^% ^t?ii c«r%^ ^t5 I WC^ 

c% 5Pt5?tJ^ wt'J'tii c«ic^ *jwt< c^f%c?i 

^1 c5(c^ I i£i^ %twt «rjt1%^Rilto^ 1 

f5f%^»!l «t6®!W« C?n9{^ '®9t'^^«1 ^Z^^ 5t»r C«t??C^ I 

»r^ ’5JCW ’rc^ *it3l 5 ^ 1 —c*f 1 

mf^Vi ^tc«f I m\ f^zmz^ ^imaitf^ ^ca 1 

«ii« ?T5i ^fc^'e ^fajfti cari cnzm ^ ^ 

^«f ^njys t ^?r ftapt?i ir^ 

SRJ1 TnSIN^I » 





w.^ 5rtf[Wii mw 

*if?iF^ I c^ w.m mw ^tsftr?? 

^ w ?!5?, >ftt(^l « ^^«rc6ll \ 

u0^ f^55t^?? w.nj ’^z^z^ ^1z^^, ^rw?i ^iz^^ 

CS\IW I C^^ffl, 

<i)^t!:s? c^t^itcw? f^l I 

ntf^5l <2fcwc*f?J c^tl I tii’^itrsi ^t>f cfll <lfii^t?i'— 

c^?11 1 c§t^ C%Z^ >1^ ’TSIC!?^, '« 

csiiit^c^? \ cfik^®ft c«rc¥ t^^5t5r cw^z^^ i 

C3lC^ <*rt^r5Sl 'i5Tv <JQ^ 
C«f?*l1 C^t^tC^^l ^t^t C?^TC?I'«5 1 

<7s^ f«»T <$tf^'®t?rtq I C5r2^?:^5!tc'®^ c^ww ■sfNc^ '®^irc^?( ^sr? 
'e <iTtf^vf!i cw^l f^c^ffwsf I c^;? f|?T ^t^l, si1 'e 3FiJ|5t8^?r 

r«f?[<it3J I (ill C% ^Itai ^tC?Jl ^?fC»T C®5( ^tll cm I C®C5i!fl 

^ mz^^ i%i^t®Tl c»il fw5?^ 5?j5? ^z^ *?^?i 

cn c®5? 'Q srtc^ -az^ fw^, '®t?i cHvi ^**rtJT 

^tc*f? cn ^z^ cwz^ I 

fm »i«r> ^ffT«r*frc^?f 'fc? c^'^tCJRl '^t? 

^^it>t 1%®T I ^c? ^tc«f ^t?, 

^c^t»Tl 5f^ nm ^tl I cirtsr^l ^^z^ wm c?r. 

«tlc^»it5 c^tl<(trli I c^5^8it'e c^sif^ csit&w®i1 c^iTc^fI 

'5ic5^^ agtl^i 5Fc?rf^®T^ I 

CS\-^i^, I^Jtf? «?t^^ ftrf5|T|^fwT?f 

tlf^ms ^It>ltc*r (Tq'caif^ I sFt?l«l C?tl CfW?rt ni^?I 

c»it^c>ri ^t?f Fit^CTf fe%r i 

<*ft'«tf^5F fwt»!nil W VZK ^C^t®n Tfwf 5^5C>J »r5(f^5F 

^]C% FTt^KFIII -‘IH 



5J1, 'Sf^r C^tsj ®t® csll 

I cJi’niT=^t?! m stqm? Tn^ fm 

^11 <ii5?5t^ efftirsf C'^^Tw <jo^\ 

misz'^ ^t«r cnc^T^T i f%^ ^*1^ TO ift^K 

'« ®ti:5)? (fjr^t^sj I 'S’S 

C^Z^ C-SfOTS? jql I C-f^ 

'sif^r?r^ ^r««fc5r '«tiftis^ «rt?ic^ '5rf^c®T5i i ®t*ri 

#1=5^, nm <i)^T^^t?r c*i^ ^55^^ rfl?3i®tf5r^tC5T «rm 

^C?J5T C»l/:^lf%9l I cfl’^ft^si f%'^1 <St5C«|? ■'^1151^ 

‘^‘rKf^^t?! «if® 951 } >f5f^ f^f^ CWC**f?I f^^Stlt 

« I 

'e <lf3a*iS5i?! ^^51 flx^t^ll 5t9 c*!^ 

I 9\:^ '®l^’'5'®t?! «fC® f^fi? C»T^ 

t5{^f&^i:& ^f® <tt?Jt»T5r ;ti i sjwt *i?Kf^®1 

fl»T ^til ^^Z^Z^ f«f?r 4(f® 

ff®T ’I^CR^r CJT»^ I «ii^ ^<9?! 9\r.-^ *(^^9 mz^ f^fsf .sit^ 

*f9C?» I miz^-e fsfk ?lt«f| ?PC^ ?P?C^ eyt^C9!5? I 

<2t!?(si ^t?r*1J ^T5?f%'® ^5( 

;|t?? 'SIJTTTO ^f%S('S1, fij^l 'e 

^<*11 'il^^t5?1 TbI^ I tij^ C<>IU?l>I5T 

JJtsi^ >f\*^c4 '51tl»F^, f^fsi «JC5^^ 

’if«icS»fiiiif iSt« *t?i’»t?i ’psi sfi fssi, Jits wra c=fts ’liH’fi 
»l5tt ftfi f«>!(f<l®teiC5 «CS«f JfSStS'Bfs^ls C'^WS I *f«S|C«I C*t1tSHOTS 

Ji?Nlf»iat5 fafw Jisl& stsfire® csW fsws I -ssjpw si<rets csc^fiiff® 
*it5t I fsiir<®mi'.s .a^n ^thfiss ftsi h?i%si ?fi»!i'i5tr«( i Tssfisitsmis 
l%S S«SS » 1 tJ!IJ?st :«(:? spaas *ts ^sp ®«istc« Sift fttsstsi 
^S aSTSf?® <1ts¥ «fs p|«ts ?|I ?SI SlfCWS csits fifs gst£<t:* 

srfCTS .sst isstw ^tP(® «t«ts cSfSiWTS uqHtSM 4iSf®1 st^fs a?s spjss I 

'5S:t »llIsisaT«1S <Sfrt?ni CSSI alfsf® ciftcjpts »ratS! «R>(tStSC*IS *IW 

c<«« sttsss stfscsM atPiftsii Cfefttsrtrss «sss attws carw sins«rfws 

jyw S^Jtl ->1^ SSIW qtcs fiin «tsw sifesw I rst«ai 



«1513T[s(t*ftc5^^ 9fV3f C&I 1 9fNc®iii t 1 

^ 1:^1 ^jf»Jtf^Wt?i ^1 ^-st? "^^tn I fiicmt c^f^ 

ci5itf^=is «‘«(j I v£it 

1 

>ia(2f^t5 '«J**ft^ f^Ci5^ C>1^ W5 

I ^5itJi tfl%3T=^ c?itB>’"«f, ^t§s{r?:5ii f^-fn 

ffR ^c'sl I f^':^t«1 'iif^’^ar c^t*»^t^''3‘ 

'3t^«l '^C^ffCST^r I 3pf&?^?5S fl'ST 

^1 I UE^ ^t^l^tCslt^fsT^ 3pl^ ^'<K 

5fi®?ittf I >t5ic5^ c^^«ii fs-f»T 

^tc?% ^1 I i?i^>^t<f'?*i -jqI 5^^ 

^r*wyt5i fk^, ff^ 0m^ 

«fBta 1 's srtcsr 

>It^K ’tt^, ^t3l 5l’«^ntf?i Si'^l®) ^^41 f% I 

3T?t«Itf5f^1 <3 %. f>r. 

'il. f^. <2|''’lti:5^ -OTI ^c?! 

f%?i^ i 

f^®tc^?l 'SftRllt?!, C*l^1 

^?i =in^^ ’rr<b-?i 1 

>!t<(J fwC?l <2|’?[tf5'® ?^, ^’^5? »{)%*tt^ 

C5t^^ c^n ^ji I c^z^ mt^ 

«igr c^^\^ I 

mm ^ ^tft«rc5|t5tT 1 

cft^ c^3^i c^z^ c*i cn VI fn— 

^ f^z^^k^ \ 

mz^^ n^zmt cmz ^» ^u^ c*i f-r® 

vifkK «ta mz'^ 

^tt?i5? I i!98'» it\z^ ^nj^tfr fsic^t^ii c^m 

t(5^t?l '*J^J <Tffl*i5(tl% ^t® I '^ts? fi^f^ C*?? ^t?5 





^ N8 


b I fwc? ‘^»rt< ^®fif ^5 t nzKi 

^iic^tcsic^it^ti:^ fcfe c^W.^ =!ic»r c^'e^l i 

rw'ni 1^^ I %tff^f%3ip iit c^ic®! I 

«r?*fT c5^*ftr^ 

<i^'j^t?r 5^'^T I cw’^c^=T, 

■i>i:»ftc>rc®ii i w.’^® i 

m] CMs^, ^t'Sit?! nt9f W.7 ca^^f^a 

3ii?f»tf?r^ I cf# c^c^ i ^’^sia «ii^^ 

«tf^i:^ c«[!i^ m i <iit ’tf553i5T «f?itc5? ^zw 

m =?t I a^5il ^(1% I c^ c^U 5?^5®rl9T 

c?^1 C^®I I 

CSf-^tC^I CS^^JSfsT 5t5f?4y 5iti(JC5|?| «it^Pl <ft^l I 

cu^?i m 5it<iri:3??( 'sr^?? f^f®« iit¥i 

^\ I ^Z^ C^l f^t?F Him fwr.^ ic^ I ^^5 

«iiJ:9itcsrwi ^zm cn^?i ^ i ^ 

HI I 'Stw?! *(1^1 ’Isi?'® c^1>^ I 

^tcw? ’tf^'€ H|i^ ^1 nii^t ^11 ^t*t nzw mw 3it«(jw?i 

«I^5 H-tUS I H*m^ CBfl^ 1^ I C^t 

Bfw> ^tf^'e nn c’Rc^ I 

cHim mm CH, ’r?tc<'?i mw^. 

4ii?i«n f^f«« f^Mijft ^e nc?i siwj 

'« ^rtC^WCS?! ^ZHl f^f« I 
'»jiti®t^]tcs?i min fif«« c^ii 5F?ii mvi I ^w ^<tir!}?r 



'e«R i 

>ltMt?l1^tC’^ ( ^TtCSIt^) «5fTtCS(? ^sr *f?tc<5 '65?^ «l?ll 

>arm^®inf cw 




^1 C^Sf 

5ft:»i w5?5F9»rtn 

iIC'4^ 

1^c^art*( 

*551 

'9 c^»?? 

%tc^ ^111 ^t^*i <5ii f<fca^ 

toll ca^l ai ca^'l 1 

'stana =^tw «itcafa¥Ta ^t^a 

tota ^ yi\%-\, cJitf^ia^ 

aptiaja '®tam 

*ii?t^tn ^tiaa'fl 

«••• di^a 9ff^a fena c^par -sff^^ta 
a^tsf a^a* la aiiaa ^n“f Ri^aa 
^ liar caias c^itf^ata ati'^a ^^p| 5 aia*^ 
la I '<IB aii^ ^«sm«i <aa^ 

5»i"ptc^ ifiaaita civ 1 

«9^ aiia CIV f^^^tiia itv *Tar« 
nan I *<1 fen»iiii 'satca «ai civata'^ 
can cfvata^ *i<v f^s? fan ajtal' 
ftf^a « ^ti»it5’«l ^aicia 

«»tcatva lai 111 ^tac^af 

^fvil afit *«i< itlnwii 


aH«ratna -£ffn5 f^ain'r. ^aa^Titcaa 
c^iicwitf^ iia^ 'S* can i* fa»L*nrfa^ta ^caa^ 
Nilifca af'Stcjjfl >r'^c# 'saj ^i^viia 
^c’fc® CIV c'aci »r^^, 'ijfatia, 

sitc>ia an^ lt?1 
naci I at^^rafna faina '9 

^ajTf? JT^vna ^cwcas cJitfeata ati*aa 
aciT? ir*?! icafi-?! i ^f®®t^^aciT> sraaati 
itaii ^tcafaiTa faita fawt^r 

« initH ’l^ll I ^ayfai >itafJTa«ts| 
jjaaati ica^ eivii ’Tt^tar nan i 

'flitaita fa®r41c'Ta c5i^«> ^a artntiav 

5111111 iiani I 

amfea ititcu^ iititiv 
%• f%c9itfi§tcaa ^caa" 'ifs tv '«tiTa 
^ta v ta? it'91 icafi^i 1 'aai fi»i ^ailj 
a’> to ma caa fin 4i ifia 
«••• tona 4artoi faan'»jintita 
^aijf^i vati, 'fcihi "ifip n^c# ^ir 
n^drna 'flnin ^iiaaii arntni 

mtin I 

cnvi itia nfai Vffi> 
lijvitis^ toi 





51^*1 'Slt^^-1^«et'4lc*f?l =^tC3f 

*Tfcii s?r® ^'iji 

I 

9Tf^f^ ’fc^^«l1 

«t«r'5?r 

«ft^l ^f»ii5s sfCSf s(tfVii ®Ft^? 

’TN‘?t?r 

v>4j 4 I »i^t^t-!« 

'«it=??r'eii >r^csfcffs c«*(c«F 

>41^ c^ra? ^n^ie 

-ftaf fC5c^ I f^’JlR^Ji * 

<5!lt«1*l>r, ©f. 

ca|55ir'^, >(|f%^ f^*l1*( f<®f5T '6 

sji5t«ftl ®t: r*ife- 

f^’^r^^!iitsic5?i ®t: c«f. 

ill 5«rrtf« i 

C4'Sf?S 

'SftC’f 

^<11 '«i 

«fJI5 ’IC^C^ Sff^ i* l^tSftil ^f4ll ^T^iJ 

C4(C-^ W ^<15 

«• ?T^t9^t«Fi I 

wc^t^ ?r‘S ^^Cilil C*^?! »lt»f“ 

©fetC^ Si'S£5{a '«C5^4J'S '£^ 

'«tf^*i ^cn 'Q 

«?c'<5cf*< 1 ^tm frf^, =riq 

CSt^, CHitlJ^ftdl 5!t*l 

mitt, ^r»r cfs^nltc^ 


^>*1 »t 

?l§"r ’aif^’itcsr c!t'^ I 

'^tsi’Wir scjtcsi c^fcv i,«** 

*itlc«ia <4it '«if%^t»r 4«» 

sit*! new nw^cww w*tn fnMtwc«fcw 
m enw wew I nti^ c*iwpfl 

«Ftf fwcw cwc« ntewn, »rr«n1inw wtsetnw 

wwni *Fwi ^cwti I 

n'se^iw wewn f^'e<ntf^^jtn cntnt^fSin 

nw<s?n,^ >411 'nf^wreww *fkntnf«i ^wi^n 

'«rw i4)f®5ti^?[i I 
'nf^nfr*? 'S’ut^ 

~®t: f^e.5f c’^tcws^itw ('S8), ngw*f '« 
'»rt^5t«wi n’nt^ fwcnw® 'aijtntn fnn 

(v35»), '|’ifrKr«j^f wfjfe4‘ii c^c*in cK^m 

(o%) « r*ffn 'iin^ 

c^nntn 'S^its ntf^en '»flc^n i 

fcww* '5)^wr-^ wmtcwi 'sicnn'tf^ 
; cw-n 511, ennten ^n« we^cw i 
ff^ '®Tn»it*f ww^p^ena '^na 

5i^tC'5 i^cw I <4!^ '^n^fn 
'Strata <2ttal c'sc® n^ ^ta nta i 
fwiitn ai ^witaaflfl '4!WtC5i sitsittJii 
wi I 

cw'g'aia^e^ ca naa ataii ^a, 
sitaj f«5{ fwtnw '«itr*it nfeai 

wtai 5fi «rrni «iaR ^ifsntl^an 
cniwi fac^ '4i£ntca5r i atar-t^n 

aaw waa* nne^® w'wca, "^snsr ^iwi new 
^itneaw (4i^^ nw’-’ftn n<« 'sfWi ^wtwst i 
na esrsf enta ^neatt ^ea feien ^tai 
'ntata ^'sa '»ff^?i:a atai a^aeaw i '"ffata 
fa^a at< aaa n'eea, aaa* n^^ra, 
^^51 ’ttai fifaa ^tna a^ataw « fnaatnfir 
«i^5Ft£aa aaj faca cava ^evrs 
nt35i *aatan i 



55 c?Ti I 

•flW 'Srfisc^ 'Bitc^t^- «*'’ 5*1: 

'®t*f»it35t5 5rc«ii^ '^t9i «if«5T[’«r 

sr^ft^r WT 5tiij0; 

(!>) '^t^?t'6?| »I^!?}?F'r '« 

c«fa*i 

<») f^5N, 

ff5'<tc*!a '€ nf® f^4w, *af«it*ina 

«|iR'? f^<?l I 

f?5}f?( C^NS51 I ^^i^^fi[ 3!"S1C^ 

(8) 'srf«?{tiffc?if "tltiaa 

•^Jms '»tlccici|=f ^sistjt^-4)^ ^ig« «^t^- 

■<f']t=ft®t^r i 

nfisi >]ti9ia c*pg‘^t€lc'3 ^t?i1 
(311®? 

siSIStM (11^ 5f55 #t«1 «1 

c=T*i I 

c^flsr f?sr c’fke- 

flt»55 !^1, c^ 'J9’«rc5?i *t5« f^i 

c’^ir^ cnt^i »Ttc^ ^uw 

«ftl^t®F ‘5'Jtl5’ =fl9 ^^3 C5^C^ d'^?t3t3 
C5 csli ^C33r, ^13j5^t3 ^31 

56t: '6 33lt fn3t?t 

=fi:35f, ^t3i 5«ftafC5 '« >3>*» 

ntw ^^3C5ipr® i ff« #tm 

513^3 ‘^^IB f5(51 I >»<►« 


TOWf 3®r3Sf cllt33 ^c*nF '»»f^3t5e 
=?T< ??3 I ^S«»1 ’ftr'l ^t3 '43^ ®fS( 'Bltc^- 
f33jrfjf %5^tt'5 ( ^'3?C535 

3fT35|, C^T 

315 I 

5^f35t'-T « ^3t3t3tt*i3 C«tt3!1 

'« 3tf3C'f?( C!?f3^1 3T3^t'C33 =?51 iSf3t??3 I 
«1'SZ33 §fn4JT^ I 

5!^fs 

J?tC«13 3tf^=f 35^1 ?;C9‘C^—CH31 

mt^iST C3tr4 3t5t«fa^ ^'^1 

n\n I 

'®5; «t3t'5 '«(f^ 3^3 ■413 W &3 
’?t3l3t?tC33 C3tJrl 3t3 I ft3t3t3tl33 

C3t>if3 JfC!? C3f5^3 i8»" C^: TM- 

3t^t3 '.« 353^451 3*3191 51^(351133 

C3lii ^11 3t3 I 

f3913t^'' « ’«lJtftlJ1 «lt^91lt3SiT C33:«f 
nt'S5i C3ti:^ 

3intl8f3^ C331 C5r^, l&u "tf^ l^siltC^S 
«!^3>4 C3tC'$3 CR3 C34( I 

Clt3l?t3 'S'^l sp3C4*I ^t3 C9l3t3^flt^ 
3531 C3tl§ ^^5tir3 3*31 ^([!IC1| I 

3^JftC3 ^3334(91 Or‘H'«fai3 mW 
C3t^ ^f33 ?IJt^-'fl3 r®Wtl3 »!*»lt:3 
^JtC^ltWI 51911^ 9tn3t91 f35ft^ C®^®9!nC3« 
’fl<tC3'ni33 5jC«f I 'fli «ntt^3 3t^ft3] 
3I3l 4f35tl3 fet'St®' ntlc®r3 C3t®' t*f3 
¥31 3tl3 « ^t%¥tl3 f3^5 ¥51 691C3 ) 
5^f35t5 ?e ^t53t35ar ^®r55 ¥tc«r 'fl?? 
C3t«''^fil, I 
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JI^<U 1 


OTaiif 


wt^l-sF^fc^? c«j 

’T’T sjfT ^t?n *ff?5t^'>5, •ft^% 

(Pauli’s Exclusion 
Principle) ^tPHT I 

*rtf*rt*tf^^ ^rr^r^i 

^ ’T*fT^®tn f3i 5nr, 

®w 

^ wc^i «rf% ntcir i 

wwjt wt^ ^*^4 


<2rt«ff*f^ «ifi«it5*n fii"5?il '8f^t«« fC5« m i 
wi 5 »i -ar^ C 5 ^ «rt^?i ^«c=?i =111 

f^f^I C’l ^J«f®t« ^«fJtf flfF® 

C^T ^t*l?l1 5K^ 

«i«fTtiil ’(t^f «rtc»it5!ii 
I 

c^t^i nTftt«f? ^65 flts»!! 

9f% cir<fi c’itJi cn, ®W5T 
?if%« »i7«fT «rtnf«® ®i«R ?jf% 
msff ?ftr ‘APT TO I 

'«rrt«it® ( 





[ 8< IfWJI 


^>8 


c^<n c^cii c’^, f^f^*r 
n?t< fF*ftr®f ^J=?Ft?r ^ain 

f^rf^ C9^1 ■•?<t^ir c«% *rt'8?i ! 

ftlcsitfflfc?!? c?;^i ^<r«^ c«r^, 

^1 siilc^fcsrcsfa f«?ri c*rr^ 

c^FtsT csi\:f^?r nm ?fti—C3st% 
^ csjVfPiiJ I c^t^r ai)zmf 
aw aftr a<t^a fafsa a^tc^ K, L, M, N 
'Bi'ifa atai ’Sjflii asai n: '»f<^ 

c^tsT c5iVr»ia nm af^ a<t^ facst’i'f 
ca ’ra ca«fi a<rs^ nt'sai ala. mw 
JT^tjta aaVa "si^^itca K, L, M, N 

Ht*f c»f«ai I f«f« fafst 
K ai L caata wi^ ^">1?? 

fafwa ?ia <tcaf, csi^t^ja 

»ra »raa^ 'srNt'rl i 

"afta^ ■!Fa^t»i"^a a<f*^ atsia 

’TtFtjaj caai cm ca, «rf«fB caai 
aa aftfal at f%a{g caata aal& i 

Vila ca, c^ta <iial8 facaa 

car%, caaa~K C'?t%, L c«i%, 'ojtacin 
ai f%a{§ as"<ia a^aita atsa aftia aaatra 
a^a atca <iia^ ifil aa afara aa*araa 

a^atiTa aKai aa ^'sata ^tr?a 

atataa acaa atai ^aa» aai ara ai i iaI 
caat«'iia'« f^i f^a ala ca'eai ?cac^; 
caaa—K cw%a caat^f^ia ata K k; 

^i Pi 

L cat^a caaf«f«ia ata L,, 

<, p, T 

^^Ttfa I cata 4aig c»(%a < caata csra 
^ caata a^aat^ ca-^J i ^tata /^-^aa cRa 
T*a ^"aat^ a(ita« ca^ i 

naat^a acsfa afara a<r^a -ar^j'^tsicHa 
c«Ft« a^ hwffifcva ^aata ataca i 
cakfia acaj ntaatafa<F <{tfaa f?¥ 


cat¥ aia«^^a ^ ??t^cftc«ra >4aa c»it 
aw a^a a<ti^ta ncaaata croi 
attc^trarraa %aa kwt^ataa %a 

fm I a<t^a faf^ caata 

a^aan^a afaa^caa aw a?fafal atai 
mj aia atata ^tcwa aw ^aalS ’TtPlf^a 
a^a# ^tfaata acaai firf^*(c¥ ^tltsi- 
caa aa't^a ^ata wTrn^ 

(*fa*l¥t^lxa ) atata #ta a^^aajS 'artfa* 
¥fa ¥caa i '^tata faf^ cak^ia a<t^ 
caar^f^ n^t’Fi ¥ta cat¥j¥ caattaa ca, 
ataahfa¥ 5Taaji ^f^a ’rcf ^uf «rf^l5 
caai ^s?-5a ^rwia fac¥ faafa^^tca 
>rca ata; c¥N ^a^iS facia caata 
¥ai af<f a^itaat afa (caaa K ^), '®cacakaa 

itaatafa¥ itca, K^ caata 

¥"a=T i\aite cac¥ atca i c^ft^ji 
'Itw ia^^tiai ¥it¥i cac¥ ciaficaia 
itFtcar caatcia ca, C¥ta fac-ia afti^ 
caata ¥^atc¥a a%!, cakqa itaatafa^ 
aaajta ac^ kfa¥ f^aca (Linearly) 
ita I 

fenfal'S' faaasfia fac¥ caca ^f[ 
cata itci ^ta faajtai atlcgtcara 
naatl fa^st^caa ataca 
¥caai ^ta ^c'f naatia ca «r^¥f¥ 
¥?iai ¥ai ¥cac¥. «l «fta¥t^ci atata- 
c¥tc^a iaatia^ f¥i #ta «c^ 

^at¥¥t?t ¥Hai ^tara w ¥cai 
f«fa ^t^c^tcar^T a<t<T\ >iia^ f^fiat¥ 
a<ts?ta C¥t5r c¥ta caata «a¥^i 
ajtaji far® iva ^ari f%fa ac^pr ca, 
aaat^a ar^j^ca ^ciala^fi ^t¥ta ¥¥nta 
c¥5r¥ al fa^atcaa s^facv ^a caftear i 



» 






‘1% c*fti*l ’ifia, 

«l^fs cnt^ sp'^ 
c*>ft^ vz^ ^tir—c^^T ^11, 

lc»i«ptcs(<f ^cn’Pl^'5 
C^'l^ I *i?l?lt*l!s nf? “f^ ffl1>?l*l 

’PC9. 15?*P ^Ttnt?, 

‘flV =T1 uqjptf^^ <a^ '•P’P CJfC^' 

«i*r?r <fl^j5 ^z^ szn 1 

f^fsf ?Piir^5r c% c^t=r 

n?i*itl ^’fsf “(f^ c-ft^*! ( ^1 ftr^is«t) ^cir, 
'®<fsT ^1 ^ 5r*fr5l "ff^w c^Pi^si c^tst^r*} 
f^’TtC^ C"rt>l1 («I1 ) ^13 ; «f<K 

^ftr 4^jS 'S’pfB cw 

iji^jg sitf^a ^t9, ^z^ 

»!fe?f •ifiiJit*! ^r=ir, ^ 

^c*n«p|R5 -ifipa ^’5'*rffsT nK’Pi. ^'®“ 
«rtfsj^ '41’?^ »if^ up^fB 

^tn ipt^i ntc5j I §|B ’px’p 
lf^ ’^Httapcn Ej Eg ?9, ^C?f f^fVfiil^ 
nfasit*f 5X5?, 

Es - El «■ h V. “■ (1) 

<4i«rtC5r h ‘Si5p|§ ^tx¥ m 511 

l?tC93 V 5CEI? ^CSfiT 

(Frequency) I 

C5?tH9 ^Z^9 ^5I5?tfB 59it:sit 

5w«r?i M^r »ixii c^, 

«t®T^XK \<i?»itsr 

^SX^’f (Angular momentum) n C^t*i 

»iUsffl fX^ ntc« ^1 I fa^ 5?eiC»151— 
C=5\r*f¥ 

WK^’St X spm ^utsTt*!^) 
’l?gt5lMt5t'«f915t*f Vsrr.^Vsff, 

*^hn. «l»i{^l ^tei5p^C5»5 

«?X5in 5t«1 


c?^5|9mtaf c5rt=r 5C^ •ttn. «^:5r 

n=], 2 , 3. 4 m*?! 5, ^IB Wtiff 

f«r^ 5fcij ^sft?? c?«?tx»i5f a, 
^rei:5Ft*?'Sf^5 ^Z^ 5P‘5P*t«f f^fwl 

5C515 «!il ^t'5i 

'Sfsj c^t^ 

*ffiiaiii(l ^itciJ 5?i I c^t^r 

^C9?5p§w?i 5jiw<i ■4;tJ|t*f‘' ^xa 

"ff^ ai c^p^f^r^p 'saxaxna i 

n 5 ?^'«rjtfB ^im f^X 5 '*f 

a^a I <4^ n^’tjtlBca' m\ 5 a naat^ft® 

c^Plat^N ^it^fa 1 
liil ’T'.ajfiB na*it«lif5^ ^x»t5p|iiiBa 

"(f^a *trapa caa 1 

nssitia a<{^ raasH 

*it’lx»?i, '4iaiBi ai<?t'i «pj| ?j:a ^k^ii ca, 
c<}f^ei5itai eq^lB c^ptaf^ta ^^^jta atai 
’if^ aiia’?t'®^a 

ntat^afa a<iRi c^'sai ata ( fafsa faaa 
cac^caai ca, atalB c^ptat^ta 
’T^^fjta «rcat«!fa f aataxa^ ^ naatl 
^C'f catxaa Ix^a^pla af^<si5jxa? at^f 
^^Ifta axa -paaTa facaUaisi asai^^? I 
ca, «ff$iB cata ^sialfa’p 

l^gfa^ta a^wa >Taaxa ^ca 1 

‘a? Jia fafa^ ^pai 5xax^ 

fa^a (flaFfB castat^ta ’i^’^Jla a^a1 1 «q^ 
’I'i’ifjtiBa hsstfaaf ’sta c^tai- 

^ra 3T'an 'fla^ -iia ntf^ff^^ 4^^ 5X*f 1 1 
I->4ia faf®a faf^a fen'i'sxa' ^xa ( 
'«ftc’r^ a^i 5 Xax¥. ca, 'aafB catxaa 
^pa* 'aast^^P %nax^a ^laaxa 5X« 4tca 
^aai (SiasaH a^ii ata ca, n-(4ia faxaa 
atxaa 4 X?» i-^aa ^^pifa^p at^ at¥i *i«a, 
atai 4x^jxaf %*fT3X<F 






i «r*iH ’fin cnc^ 

c^, n-^? oinfis *iti:*i9 wcw /-•iiii 

^1 ^ W w, ^1 fC*? (n-l), 

(n~2), fn~3),.. 1, 0, n-^*{ 

c«>t?r n « I'^tiptir 

ifC’f f5f^| JjigNj ?F’!f®til5 5lC<fJ 4^|S 

‘^sr S|tsi(g iF^n^rc^ 

spifl I 

n^t^i ^C5 cir^tt9^=i c^, 

•if^t^ C’Pram c^i‘< '319 

^ta casfi 

^t®itif1 ca^ta 

fc? art I '«^ a^atca ajtaji aaC'® c-nr^i 
•aafat aca fsir® aa ca» c’J’cisa 

«tCTtrna (flatlaaf m^z^ 

fa^&ataca a^ac^ atra ^■^^^ 

aa aa^s’i^faia a^aji « «fa^t=f faa'Tfa’® 
aa airtr^aiS^ catat^fa ai m-*fla 
artli caai cac^ ca, Ma ^al5 fataa 
atcaa mw m-^a (2/+1) >[^aja ata 
atai ^a^ cal ata^fa ^zw aatiasca 

l, (i-l), a-2>.(/-3),. -2,1,0, 

-1. -2.. -(1-3). -(/-2), 

—(i-1), mK —/, «i<rt aaa /-1, m-«iia 
a^raj ataasfa fw 4. 3,2, i, 0, -1, -2. -3 
<<aa -41 

'«l ^aiS a^aji it^i 'ata« 'aalS 
cfrtt^ta a^airt «frataR i ^1 catat^ta 
a^^JtiS Itaalcaa faara' 'aca^a F^f?c¥ 
^a af^caaca^ i?fF^ ’fca i Icaalcaa 
<alaf^c^ ^fa^la af^taraa ai*f 
^ai ^ai cai« arta taa^ »4| 5S5<if c^tat^ta 
a^ajtlBa ata w Ha cirrtt^ a^ani 
aaartf^ liaifla^faa fna c^t^ta 


a^arta ata cfaaam +| wi -|^ra 
■atcai Hacvtat^ a^aittar s ^awr 
atai ^fF« iFai 15 a i 

‘4i«a'a ca ’arcatFai laai acai, aaat^a 
■a^jista Icaa^tcaa rt^ta aatif ^tcac^ 
casfa artai fa ai i ff« aaatla 
^t«iara> Icaflaa^f ca nn ^If^lSa atai 
fas;^, m ^z^ caca ^art^'s' rtaa^fa 
aaiai artai atari aiarfisl ^taauf 1 
iff^acar at^raa ai ^artfa« 

arta^a atai fearta a<ai ?fai art I 
«itasii aacFra 4Bfa« aaif«c« <aa^ afsrsa 
aca uqr^ a<ai fatal 1 ^f«j5 fcaf ui^ 
afa—cfta ^afg naatla 'a'sma ^aaa 
^{g ai ’sc^tfaf tcaa|a atfi araat aisa 
aa, atcaa -frc^Kf a c«pt3i cftat'g^fa a^aji* 
'©faa ata '«if^9 1 'Biaai ‘a^tca'e aai c^z^ 
atca ca, cata 4^15 naat^la 'Sf’sjarea n, l, 
m '« «-4a ataa^cfa 'afj3 fac“fa aaatraa 
atai ^fF'® -affS fafa^ Itaalal atfi 
a^ai «rtaai afa cftaHa a^W'ef^tf 
iif ftacsfa ^afa^^ ^^lft8 fa^s^a ^tart- 
*9(^9 (Co-ordinates) ^ZW 5 *!al ffa, asca 

faaafg aatai <9^It ataii ateai cac^ atra 1 
ata 'fifa, if arfasriS ft*5 naatl-aa^ 'aa 
«qf-4fl8 ftsf <af-(af{g Itafta i 

^tfta 'flf ai aai cac^ ntta ca, cfta «i)fH 

ftatafa ^na <aiaa fa^f atfl 
faa| a^a aa, atcaa <£ffwfa i|tart«H 
ata (x « y) x « y-dia 

ata«f^ dif jg rtt*ra aaattaa arti (3, 4 ai 
4, 6) dif {g dia^ cfaa at«i di^ I 
a?fFas fai art I at^fna atf«a nmj 
faaall faca»i atitafa ^tti? arrt t^cala; 
at« cifTs nrta 1 






c^H ^*ttc?[ ’rffla ci?«ii 
5c^i «ii^^ '®t?i*r?i ^19 5ji:9T 

iit^ ^itnc^ I «r^*{ c9 
^C9r9f§*ilB c>!fB 

i»t(%qr C9C5 cm^ <49^ ^^Ktl- 

c«Fir{Bc^ «t?f^*i 5F9C^ ‘*rt¥r9; '«i<K 

^C*t<F$^fB9 f«t!^nTt»l 3T^<rjt9 

*lt5ti5t9 n-1, ^1, <illB^ "tf%'9 

^^9 I <flt ^C’F tt»19i|W9 
1-1-0 

49^ m-vil9 >Ti8t9J qt^ilBs o I ffH 
s*49 *rrsr +i'e wx^ *ftt9, —!■« 
ntt9 ; 'SI<K «f'^*l C9t9 (n=«=l) ’^{B 
Sltta ‘«rt^1 ^^9 ^9^ ^tc?9 C5pca[ 

n-1, /-o mK m-o, f<F9r <il?Fl39 C’FC® 

s« +1 (i|5{^ cmiif S- -^1 

C\l^ C»f'e9l 9t5, ^C9 C5 t 1B« C9t9 
■fW «FC9 nt9n I ff'S 

C%1^ C9C^ ^19 

fN*f9 C9t9 CTO n«2 

^19 I <9t9 5F^ICv5 Z-^9 ^(B 

*ltH ^t^l >1^9, 1 <i|9^ o; 

^'’fIB ^|B (Sub-level) 

51^*1^91 9t9i C9 ^n=^^iBc^ 1-0. c^rfBa 

ilt9 S C^iBiJ CTO l“l,C5TfB9 

c^r^ifi p tnf ^ I s ^n9'9FiBr« 

I C9t9^ o, ra-iil9 9t9'« «19U^ o ^C9, f^f 
s-ai9 +i ntCif, '®Tt9t9 -i'8 

9t95 ntwj s ^*tTO T|{B sjtai 

9f¥l n%9 «tt99 nt<^I C5F<»1 

Hh >T^9jt9 ( «r«(9 C9t9 

TO9 ) I P ^nf’HBC'® 1-2, 

Ill'll ffsr f^RlS *ttl9, +1,0 


-1, «lt9t9 m-(99 TOJ^rlB 9tcsr9 TO 
s-iJ9 *lt9 +!• *«9^ TO ^tl9 I "61^(119 
p 3X 2-(|B ^C«19f§9 ^PfZ^ *fti:9 I 
^ITO C991 C’T^I C9, ff^9 C9t9 9f’l»Sl^ 
C9tv tc«1^t9 9t^C« *rtl9, 

■'919 9C9I ^ 9tTO S ai9^'il|B<jf 

?9t9 n9 9t9t^f^ P ^19 *llt9 I 

'il^tC9 C99tC9l 9^9 C9, ^^9 C9t9r 9'’F 
f^9lB r9'3'«' I 

S, p <il9^ d-'9'9 9t9l ^9 '49^. '^'^19 

csFCis 1“21 'ill d ^n^rsF ^'niB 
Ic519ft9 ^t9fC^ *(tC9 I '?^9H 'fi*t9 C9l9 
'TO C9tl 2 + 6+10 = 18iB Ic»!^|9 9tTO 
ntC9 I 

'9919 5^«f C9t9 =FC«F9 9(9t9 «ft»ll 9t^ I 

<ilfB 9l9i§ f9®^ *99^ <9«f^9 9iS9f 

s, p, d (99^ f I f ^n’F^iSl C^FCifl 
—1^3:| 1-3 v99^ 'fijBc'S St^tf99f 14f8 
It919i^9 '5I9’9l9 9F9C15 *ftC9 I ^^9t9 

C9l9 ^CSP Jl^lf9^ 2+6 + 10 + 14-32tB 
IC®19ft9 9t?C« ntC9 I 

nl^f^9 ^f9-9 >Tl?tC9T <91 ^tC9 CST^tC^I 
9ll9 C9, W ^:9' C9rl 50iS |c«l^|t99 
'*19^19 51^9 I 5r9C9r9 C9’?t nt99Mf95F 
5f\^Jtt9f9l C»!\9T I^C9f99li:99 n9S|lUj^l 
C9ll |C^^|C99 ^''911 92 I (99 9191 «f99 
f®^|5 TO (n-1, 2 '99\ 3) 9lCf JT9nC*l1F 
2+8+i8 + 32 - 60jB |w|9 <99^ C9fB 
32iB |c»J9s§9 9l!9 ^ 9f9 I 9ftt«fl 

»9| ’i?ttLf9 %< 5?9 511 I 

nl^f^9 ^f^9 ^tftC9J C9st9 C*lVc«19 
*1991*105 |C»14|9 nTO 9t9*fl nt'«91 
919 <99^ *lirll<9 9tnt9f5W 9^ C9t?^ 
Ii;»l=ft099 ^»tC»r9 S*fC9| f949i 9Fif, 



*rr«p ’rt«r •f’rtt<s 
flt*itffHV «fc^«[ r^ffcir nffl^^csr? 

(*r<tfl ’si5»rfc3) siwt® ^jt^jt« 

<41^ ■‘Hlf<j>l5 Pft"i^ 

C'«tC^ Jff 

c^pi <41^15 f«f5C^ 

«r*iti ^ste w mi I ’TW 

«I»f^<tJ «f*ft*l I «ff 


sTi sT*i^ 

(ills C^tW^i 

»<« hfBa[T« '«?t?r 1 ?tlc5tf«fJr 

'nm f«?f8i?tsi ^t?i «it« *twtc<a 
^tc?ii '«icsf^ c’i*?t I 

<4it f^'?ta^tC'a^ c^iftal 
^TT’itCWa '5f?t<s c^tt^ <41^ 

fs?r <sjf ^.im c^, ^t?i *(t5W?f 

5lt«(jt^« I 


win 


f ^-^isrc^ >f»f 


cbIi ^ca 

6t»i:f ^vs f^cwa ain 

I 'i’fjf 'Bfa^rj, f5a 

c^ia* «fm, =a[^«5 ’t^a 

atg^fsd 'sraa— 

5f?| (4}t3f ait5(caa ^Tc^ i?ta 

atai ^ran^ I ‘4ic^« *rt5ja ^i*ii =I11 
^awtf^ra^a '« ^v^^\ ^a^ra ^tc^F 
c^Rfjfra F«ic9il ^r«*fa^a s(tl5 « 

at«t»T ntf^ca ^raa —sr^Wcwa 
wi *3[fRta atc’® «fWc“fa 

sarc^ c«R«r ^fa ^c?r F«5ta c’tciia 
af^ ^^‘9 apfa^ll c»r^ sarc^F cfia fa^n 
-i^t^a c¥t=r <41^ ^afa ^fa^a 

caawa v4iaF sa? 

i[ia I «itc9i« <41^ 

at»\t aca ^laif <4ia^ ntataa c»it^ * 411 ^ 
catn^ %a?:«l i fvf atai a^a it^a 
a^»i a^ata «a| ^caa ^aaitfa^ •aaaiflaifia 


afnt^ afcaa fa 1 'atsf fa^H H^t^a 
c-fatca'' at5!caa aa—aa^ at!?a^ 

®tai cac»\t<? ^fa^a ^atai iirf^ca 
fea<5ft?a nca 1 

a^f^^sr fasfcaa If^^tca atcaa 
6^1 «ii'^taa ‘4iaf 5aa ca^acat^a faa \ 

faca^ a^staa at^a ^^sfa m^ ?faia 
atPiata f^ata^aF asf^ 

a^ca fata «it«Fttaa f&ca aiFtljSFa 
nta atari a^cafla ( ^taaa ^afata «rf«- 
atf^'^5 ^ata * 3 (d^ 'sai 5?t®aa atfaata 
fa^a « '«it«Ftca can 1 faairaa 

c*ra m 1 f^r^a ^n-aiatiJa 'eaia 

^aa!3a «• aicaa^ caa^ 1 aita f^asra 
fta ai^fs =^a--5rta »itNl 1 afi- 
>^rsra eraa atcSI ^^al5 ^raas 'srtaf 
fapi 3!f«j ca, »it^^l ^ta fatira 
afNa fata >rat^ ^itattaa «la 
^taaf at%a fata cm% 1 inRiv aftcaH- 





f*r ft»l ^11 

^«5W?’^tc=if ^t!ai t 

3T^tr^ ’Tt^»1I5 »IIT 

^znw I ^5}]:^^ «it^t5 s(^i” 

ftf*f<r ^"(fT ft«t*n:tr 

ftcij'S 'or’TCf I ’!tnt«n *its^ '»r’5« 

c?c«r 

^nift^i, <ii>^«"f: ft|^ ^19 

^tHSUrt C’J ^I^5r=l1 'SftC^ 'BftC^ ftft'® 

cn:^ I 5*i^sr? ftg 
uq^sT'e sitT^ 

^<aitftc^a ^tCf ftl ’Tit’ftaiM 

I ^ta*i «t?^i«p|5 « 

^tlca9 ^tcifij 'flrsf ftc?cf 

^^sr ^<rii ^*(9 f%% ^19 

^'u% ^t9inc? ^z^zv^ 5rf5r>T9 
I <£f9sf C9C^ «lt^ !&«,ftf* 

*f9^ft *l^t9it*19t9 ^9t9i ^t9l 

I 

9tft9t9 ^^9 stftjFl «lt9 ^tC5lf9«Ft9 
^fsra *il99I ftl«Ft99 ftC9 «rsit*l 

3^19 ftt9ft»1 C9, ^n^'8' 919^1 «(99^^9 

9F9t»l 9t5C99 9^t’19r C^Fl^T m 91 

«I^f99l I 9tft9t9 ’tt’ltft^ 

tfft^9 *rt?9, 9?HC?r9W*f1 

9M!:»l5fl ^t9n9 <«C^ 4i:9r 9tf-tf1 '« 

’«itpir9^t9 c9n vr9¥3f9 

9fC9 <«C’1CIS9 I <9^ xst^ ;Tfr, ifl| *Ti:«!f9 

•iftwf SK9J «99FW5r *ift»it'e ftr*i91 
fsft 9rft9t9 ^Jtt»lf*&9l C^l9lVt^ I 

11^ f-r 9ft99 ftTf9 ftl9 C9^1 C’ftf 

«, ^\m ft^itncT ^n9 b-** *ift»i 

n<« ^91 fjf 9?9^ft 


b8 ftsf C^ ftw 9fl9Z;i I 

^t9 9t9ft¥ 91 «lt9^f9V ^ft^9 C9'f9 
nf99€9 ■«\m 9F91 9t9 ft I ’ 9?H»9t:519 
stn; 91JT c’T ^ttw-^»ii:5[ 9ftt9f9 9Ft^ 
9fl9CI| I 'I’JCS 9C’T *t?t’^®9ftPF 

'59'Ca ftftC9lf I 9ft 
C9f9l9 ‘fil9 >i!l9'9tC9 5fftT9Fti:99 
C’T C9ftC9C^ I ftl9f9 9tft9 
ft9S«l 9FC9 591919 ^igf 9ti::99 

ftrsfr^f ftftr9i:^ i '»ic9f^ C99 9'9i9Ft'»t9 
9t'5t9 5tftt!l mus C^t"® 
ps^sjfsi 9^9 9C®f 49^^ 9a ^99t9 9'® 1 

<99tr9 ^ta9C9t9I C9, 9ft9 9t9t9 '^19 
« 9C9 9ft^1 'Q lt'5l ’9lt9'9 9W9^9Jf 
9ft199C99 9?r9«fl « 9ftnft1 9ft1?f 

9titC9l I <9199 9r9J 9t1i:< *?f9, 

99t9ft, ^9^?^, ^t99, 9ftt9<F9 Ctffftft? 
sQ Nitfti <991 

9[9t9i 9ft1 ^9J 9^<9? 9*19 t9®t9^9 Wft* 
*5t<St9 ^ t9C? I 

9rr"191 'Q '«ltC9f995t9 939tCt 9ft ttft 
'«99<599 9fi:9C^ I "^ft 99, «Q9l 'Slip « 
9«P9<9C?9 nf-f Vtf8l9 5C9 C9Cf 9^^9 
9?t‘li:9r9 9(:9F l <9:99 9:9T <499'« ^tt^, 
C9 *^^9 5t9ft:^ 9*^9 'Stolen \9:il 
9tf-f9t9 c«9t9*« 9^ «ii^t99 'sapart? 

'BI95599 ?FC9 Cn9ft¥t9 ^ft9t«ll 
9*r9!:^ I tt9, 9f9 « tjap-st:? 9ftw9 
^9<391 ^¥91 ^t9 9Fa9t«f^^ 99 1 W»1 
ft^-r H<®t’^9 C99 ^9t9 ^t:9^ 499 C99:^ 
nt«9l 9tC9 I 91 9ft<arcf9 ¥tlt9ftft 

ftC9 9^t'^f9lI99 \t9 fts 913 

ftftar 99 I 

9»t9tC?9 aCH Cl5ftf«’99 'JfKTHfl %9 C9'?t 

«r?ft*5 ?>f ft I ft^ *rt"eiw %% 





«f5»R I «ftf^r- 

*l'«W 5f1 ^fsi q^S 

«i ntitr^n m i is’ttsrt?! 

ff^*f ^tcw 

dJ»ih? ^tr*r ^f^s( 

^sls cifc-ra c^itc^si 
w ci>f^f%“rir c’tff^c^ fr®*j 
nt?tC^r( 'SJ STJ. a^t?i 

cifNtf^ti:»t?r 5?Tt*rti:?'e ?l%Jf 3F*1“{: 

’ovrnt^ I 

^o,... yqjpjg ^f^j( 

^11 Ttw, c^T f^t"f=? »rri5r^:’r 

4^15 =JTO9 *t^ c?«rt:^Ti 

’Bjsfifif c?«rt^ts mw 'fli «fwr*f3 
(flfts ff^sf ^n<sr? I 

«fqj ^R’iir® 'iI?f5F5? C5ft& f«^f5 ff^JT 
»i?ti[ts^ 5t?ir»fC¥ 

I 4?[i n3**n:3if 

c=ft*l ^ori 'iim 5 t^3t 

C^«t^ C’iftntC^t’f ^tC’T I 

*:(^f'sf3T ^rraFft*! 

«3(5t«tm c^>r^ w 

Hf I «rWc??r 

5ffi>^5r ^ I C'nfC’v? ’ft:^ '»i?i« 

Ms ^ f^sit^i- 

5t»T^ « ^15taF-5t91^RiI *rc^ f^'f'ei 

viTT? «fr9 f% fenar^c^ ^tcaf ^iNtc^fi 

fc«i:f I «i? ^c:«¥—l5a»f i <ii?ii 

c«rc^ c»{r^f ^f^r c^m 

^ 3l^<arf 


vcsi w aiv^ ^*nr f?fn uisi 
Tfir. c»r c?'^ cnt’ftt^tt’T^ 

fe*f<3r^ c^ft? »r«r if< « ^ \ 

sj-sfj ve ifsf ♦fUMPB'S 

’fCT 

ytli?( ^nafr^a c^ >Ta 5ftf%a 

>ft<fta*l Jitsicaa ’Ftci^ ^t-fa 
«ftcavf5r5i"?ia i fas« ^Tm ^*f<art!?? 

^ta «iaf c«{%a «ia?t=T «q; 5 ta[ 

fa«5t^ora '«a‘'5<^(< i 

^Tm ^’tajcaa hairf^a* '«Ta?tC5ra sfc^T 
^ ’r^tfaas «a»antf 
1%rafa*i a^icaa "sitf^ta i ’jfV^ 
c^rar sFtaaf i?t^fa fa^c^itfii^ta ^ca ^t5 ^ra 
*if^-ft«T\ fa 5 Tva^«fta wtai 
nl^s mn acac^ i ^raalB «r<t^ 
^ai^»ial§ acacf ^fa^ta ^c^'a'tf® ’ftri— 
c^aar cat^tqjS ^'S,-** f¥: qjai 

ff-stalS «i<K a%^?!ai5 ^«,»»» f^: fij: 
qya «Taf^« ( astiaa^ 5^ «rt« 

^a c^caf aatafra fe«a « *ff^i 
caa*:^ f?rca far-fc«? i f 'e^^ata 

^tc’t ‘fll a?ia ^iBa nf^r^caa «?Rra ^rat^ 
^t^tcwa c^Fta ataatl ai i 'ait^^^l 
«ft^«at faatraajtsicaa «iajt*faf '«Ttsr 
'siili»^caa atat?(a[f:a 'fla ataafal a'ai ^i%x% I 
c*iVaa'Qc®ia *i<fcaipr*fa 

aiHtca ffaa ^’f<arc?a «jaata «mtatari 
atf-rata \zn «rav fl^a §*t<srf, 

ca ttcaa fa*ra^^ 

«rtatc?a »ftaca ■sraa ^z«\ araf«*i i «aana 
^r®f ff^a ^*f«rc?a a't^ftjai ttora ^«a 
f^^a ’fai ^a- 





>itt^t^r ^*r«2r? >itli» 

▼nr nrctci, ^ ▼nrl -ra' i *it?ic?a c»r«ttcsr 
*rtsc« «r?inr«n ^C’r sri i ^tPratrr 

C«iTt^-t wttoR, '»3p'2r^ ▼t^'^r ®tNtl® 
»fjtpr ««>“ 

▼t: I 5r® «caF9 cwU c^ai 

<1 ^rsnr i 'Bitcnl f f^*i 

^*t<*fnnr stWc^j a, §fme 

c^t^r csiti <srr? 

4rti:*ri ^Rst f%5ri, 

fc® «t«i «?5 ▼rts C'r4\ c^r^ i 

Orast^^c^a 

c^\'^r5»r f*i{8cani ¥^*1 ^•f'ir<f i 
fenan:^a faf®a ’Tt^naart*r ▼ac® 
fimr f^t^ai ft^tcaas s[^ 
faf^iaa cnca(;i|5T I «sii«fa mni 


aarra f^«rts[ « ac^ifea nti¥ 

▼ca nt«^ aNata a® 
acat^s f 

ai aiira ?faf®a araatcaa 
3Tai¥ nfasa «racai c^sai ’T«a 

aa-vajf«n ’facafi ▼iswa i <flatnT 
facia facia ▼ca«F{5 ▼aatcaa atit^ §cira 
▼aj acii I is»oj?tci^i5a[^ ata^^a 

att^ ^t'jaa aia c^tt «a^i5 atcara a^ 
a^c^ ^aa «tt^tci ^f®caficia, ^ia 
car i^tac®i~at3 ^a'%®t'lt ▼ti ^f®atf^« 
?ata acflf atia'^i « a?t^t1 atfcaa 
'▼fa^tca ^frca? atcaa asfjrtat^ «ta 
'« ifaarcaa vci ^ra 

asa ^c^?, faM i^t’^a ca^ aa a^atcaa 
aa^ 'Si'S* i^tafca? 'stcaa 'Bftwfa^ ^f^aara 
« '9C®'?1 I 


cirtcata^'''6 ®Ts faaaa 

ahrapt? 


▼^a aacjitiBtcaa *:(c^ cytcatspc^ra 
atftcaj asi®ta ▼aata ^f®a aataf c'saa 
<f6aa ai «iw f%gffa 

*f«f®j5 iijfsfV^ata («▼ ^jtaijaF 'sicara 
a^i5 cjFtcal’F^ ca laj- 
f5f¥a,>n « «raa-caaai a^f^^a ▼tc^r 
atnc® atca, ^▼>n’ 

▼11 (▼^ «tacir itca fsri ®<ra^taf?ca 
▼rc^fiPtnra aaicattc^ ca ▼lafa'ta 
c»tit ▼aiir irsi, asi aaata aai 
cit^ atn* a?^* 5 ^ ai ntra ^aaa 


®t^tcaa ▼tc®f '▼^faata ▼ii ▼ac® ai *rtia, 
ca mw %u at®-ii cai i^ ▼ca arai ii^i 
f^^ai ▼ca^afa ifeiti^ cat^ faca^tc^ 
^rtacas atic® call ▼ac^l i aa - 

catn^ fac«fa cstcil «it3ta5tcaa ®atai 
aiiitf«—>aaa f%. facafi caci ^nra 
aja^a's caic® ca® i «rar f?c^ «itata ■▼®- 
Tfa c^t^ata mw ca m ^ta^t^jri aja^® 
®ta ijcaa aa? ca afac® cn^ 
^ta^t^.ata ^<jf in's apta atcv 
<fW ▼iw I ’acjftastcaa aaa asti cat%?f 







?t<n c^»r ^Jt*ft?i fl»T i 

C^fJT C?t’f^ 'il^ 5pl 

5T? ^ac« =n c’^c? mn 

I c?t^? « ^t^- 

SFC? 55t^faC^ 

'»r^*i sic^Nc^ia ?r®i (ii?i^ 

fflpsf 5ff^c^ ^tw I 

i?c^^c«t¥»fttz:53 CR9 35W9^5f (ii?[^ >*TatBf5r 
fc^l «rc?yK5t?i >r"^ i 

f^fsr f’ii'sf^tTi ’t:«p 

•ft^nw, “f*ijfBfV«.5T^ W'S 

^5ft5f I csFtcstvc^ir ^it^tc^j '^isit^r 

¥« 5 itir '9 nfi ^^27^*1 'oitf^- 

ffTJ ^CW C^ f5f«|f«,5i^ 

^cn? ViffM »it«f5r ^rasT— 

>« 5!i3i«rta ^a>rt5r ’^feca faf^ ^^j- 
ftfV^.’rTr? 3pi §af«a fnata ^ca=r— 

c’fta ‘fl’F c®f®® 

’T^ts? c^\*T I ®t: f^csiH 

TO^traa «it=ra^'afl 1 'sigtsr ®Mtaa aii 
catn^a a3i?i s^ 1 

^<rs(^ta fa^aa aa'ft^rtaaf 'sfr^tn^ta-^iaifsa 
«tf« fsf^ 4r«ja al'^aaai aca 
^?57 4a<^ caFa=f «f:a caj^ftr^iF ^C3ff^5t:aa 
a^i ’^ai ala, f^a^ia cal feaii 
«C5^l aFac^ atcafa 1 
^afaacnta aNr»rl afaf 
’rtwr ■>! f»raaa war-if^a ^raa 1 

ataaf Praacaa caatn^pta faca^ 
^'iff—'tta ajaftfaar « caata 

^firsa c*fca aaa aaca ik»i 

^ ’aattai aa I •ftaatcaa arar <<1 
(i^adl c»i«rt*f?i ftatf <i}a^ ®fafc^ 


ataa ata atc-ra ?[cai^»f faca, «i| <2f«Tia 
fna»R nfaata ttraa ^tfaaf '<a*r'f*ia 5 i 
c^cai a^a aara 'trrv ^ f^«i»ta 
sfcar <iif®aaai faajRarrnca ntS'twa 1 ttcfa 
'“itni fa^si ac>ii ai—aitfaa «ialcaa 
aar fata 9 aaa aaca f»fa*Ta ^ fat- 
faaiMa ctc^ ®t^tat fsfif 9 !t« ¥cati 
®t< 5 *ta^ ^ttfa tti'sa mw f¥f?r ca “c®t, 
a'a Israpfcaia" ataf tcaaat!^*a¥ «faai 
cn-t ¥casf, f«fH ^ta fawaa-¥a^, 
fae^a^l, \(^ ¥ ^aaf^^ta ca t^a 
tfasa caa, c^r ®ftsr ^ataY«a njtcattfta 
'srajttt ®t: lata aca 'ttc¥ 'Sta 

t^ttat ¥aata |i¥i «r¥t-r traa mK 
ftaw tta?:¥ ct Wca ara® aai 
ib-01 sftct laaa « 75 ia®ta 

ata gfB fact f®fa ^fa ¥taf f¥®ta tcf 
ttta ¥caa ncaa ata fs^ at^atfaari 

faaca caa 1 ttct <iif®aaafa 
at^fa^ta «fajtnc¥a na atft act f«ra 
ctl tt^a «ff^ fa I f¥t atta ajHta 
tcti '«l ca, f®fa ttaa arcf 
faiafs® act« ‘aafaa cac¥ tta acataaca 
«r¥ata alcti—c¥a ai, ®aa¥la faca 
tcaa sfcar tsr« a*t^a « faatfl® f«ii 
'«r¥®a cattj®l act tax ac®i 1 ftt ftata 
facta ^¥ ta^a ^Haattfa 'aaa axfa- 
atn? s I fatten tc'? ftaaa ^at**tfV® 
¥f^ai 'aa-N ftsta^j^^cta aa> aiaatCfa wi 
ctft ftaseta fa^l ^tfaa acta 1 ml ®si- 
afatta act faatcaa *3;c^| nfasa ftt 1 |l 5 a 
taa r®ra atet atet ^icfa atftc® vtlca 
^ftc®a I arfttca f^fa c^ft fSrattta 
-raam teta 1 ctf^ f^r^ct ttc¥ f^itt 
¥acta at 4aa •ftarl 4 aa^t aFff*?r 





ftftf ¥c« f*i5|»fJT Jf^c^t^tc’r «i«fitnv 
*K?« C^»TT'31 VCflil I 

«r<r;H¥ ^vi ’T? 

«ltt*lf«ft9 ir«f&f5FVJT«F ®t: S1§C=15 Nfc?l« 

wtf 

nfST C5«i{tSft-|^ «!r® 

fkm 'ed=r I 

f^C^r 

wnr »Tc^ siti? ^-iifiS arc«ij<j sfesi^ 

<CTti5 \ «rt:*if?i^t« ®t: c?5t9t»r 

'« ®t: f^«t5 

^ »itf¥\ ’fjtc’T^ f^t^ii mnin 

^C® »!5F>( I ®t: 8ts 
®t: ®t: 'eitcssT, ®t:c^Qit^ «T^r® 

^^tc5« ciiit?ffc«F T«ratH ^c?r 

nptc? ’rf’V'W »it® ^c?r5n fV« ^|8 
afc^fl «rciirn sicd 

511, 

Cflfftfl *fc«p f?Sf1, 

aim f^I Wt5f1 f?»l 5|1 I ^tCSfl- 

wcf ‘ii^ ^Tintcs ftc*i5i 511 

f5rn3pr ^<151 C5®5it5it"t^ t«*rt5 

^J<1?tCa3 arc’ll? CnC915l <ii!l^ ®«f5f5Ft?I 
■fawfpf^^arv f^ai,^51l^ ^ift:95 

nt^tc^r 'fl’flB ¥^Ji '«rc3|t*r5tfl 
—f^fsi «1^ps!| ^^fst 

WtW f^<f1 ^SC9|5f 511-C^Sr 511, 

^aii? «fa!=^-C^*r5?1 

¥t®?r m ^nz^\ i f®i 
f^^I. far*1>|51 5lC5ltSt^ t^CH 5FtC«i 
m»rfl i^wflEJ*i5i~w!r»rt«it3*r cw sjcsit^tsi 
fm «rm m •sr?*! mz^w sri i *i®- 

^a ir» stafftif ajtnta fjira 
’ittrarmsrai cfWma i a^^arafc^aai 


^s;f® f5<.^ta afac»j5i--«si^ 

•affta, m f^nr 4’ia-cajRi 

?a ^al « a^fa?p^— c^r =11, 

at^r^icsi «ftci—^c8itc«Fai ^tc^a *li:*f 
ai«fta m a5«t5r ata*i apata, ^ta*ra ^wla 
’Tca' 5 T^t 5 i «{ 5 Ta araca (ncai ?t^ 
ca^K f&«ii:®5i) I ^aar=T at%y5 
at?t5atw niiar ffc^isr 

ac^fa'stl’^t—at^caeir^ f®f5i I 

at^cacsiii f^fa %t9i®tta 'sitata 

af^casi n®l ^awa ^a* at^cai^ia 

jjfi f^ap c’lta' C5r«ftr«i5f c^, <ji^ 

-tta^fav c^t*i aT««ri ai aa*l1 ^la i ®ti|t^i 
|c®a araiaf^fi t’Tca f^aialftc^a 

fanc’F ca Htfa® ^c^a Jiaifa cn^»la, ®t« 
f®fa 4 rat 5 r aac 5 j 5 f i ^a fac^ aasr 
«flataa ^t^^ata cacap %^z^ »?& 
astasr, ^^rsi f^fsi «rtRcaF art'sr® ^) 
cara n^a ’^ca caia%a|5i i 

faaaa caitatc*it®tca 4Bta apawsi— 
^^a ’jraa ff-*®t^’i< f%T ceasai- 
5ira¥ ai^T at^aca? ’T'i^a \cat "BttaR 
wi 5Ftcaf^ ^i{a marrnFtcaa 

'qfc’T «i®t5i ^la csiata n’l'nt^ <aa^ 
^tC5it^fnai ai 'Sicatfiaa mn 4a^f i 
f^ta^ra aaa c^fatf^af® at^cac^ja ^nf® 
to 'aafa caftaU^ir^tca 'ita affcsra 
>ia<a ^awa, ®a^ a^atafwa ?5 aai 
^£911 ai^, '«iwt9 at?ts?ata «i;t«patca aai 
mi ai I 5iaf«i atat8!at£?a ^a« «ianta 
^caaf *fia-aa5i ^aaR latcaa 
aatn csFtcat^da <®t*i ci»®atat-rf mm 

wz^ af c^FC® ®i «rcat«f ma 

*ifac"rca >v»« <«f4K»ia atan- 

atf^ aatat% l^t^tfaai nm *rita 



^•8 


fSj'enti:^ ’tsi fsicsft ^^rsr 
cjFtnitf^ I 

c3Ftcst»ft<5 ’rt<?tc^J Citt^r«F 

^wt^i ^«I5 f^*i3Tsr 

¥ni3r, c^ i 'oftc’t^ 

^t»ifii cn, nit*! ^ ^‘*fti:?i5 »if?ti:^ 
cat^^F ^®tsf ^aata aja^ta assist ^«r^?ta 
frw f^i^i (fl'sfflja ^n- 

caffn^i fefffa:*rc*«r? 

ftt»i5( sfl I f5i*i>rs( ^<ta aja^ta ^fca 

fai:«r'« f%5 Pf^ «r^faai's raat*! ^if^fapai 
w asra^i i ^ta csli 

CBxsJita'HsF 2raj ^rtfa'ita ^ai i 4<^zw 

«f^T^ sftsrt^raita at^rtafa^ sf^j 

fal%® area fswi ^^fa 'aaa c’r^f*! 
f^:a na^^i i afftaf 5rt?tcaTa 

mw fsfa afif Jj^a^tat ®t^a 

a^caf'9 ’T^'sr^ ^reafiit^ini ®ma 
a^ai cat® wta 'Sta at»rta 'sit^sj 

®jjtc«a ®ta c»f fac»i c>t fwt=(a 

fiiari^f^ asca? natsFi apac^j? i 

xia^ aFca TOa^ fvra c-Ttaft^’f^ bsiwi— 
faF® casa^i «itfaa:tcaa ’t^fam c?ai 

!f11 ata ata j'TCf« '^tai fjp's 

a5ic*fa sfi—f^afa^ 'sjt^i'« c^i^ »ic® nit’?*! 
ntmni I 

fan ata, at« ^tcn—^ta Jiafa a*ca 
®¥faa ^tncni ivsi ntc^ja sii sic^acaa 
atasi facna amiS caaa fnJincaa 
afVaca. c®afa nnjfafaF^nta tf^atcn fta- 
*aa*Ita~caFn *11, «ait atc^a nlHtt ^ta 
i?tacn <aw facafiin 5aa nt^aij—nM® 
ataftn ^ flffsrcsia ntaai i 

c^ f?=r >r®Jff aiK c®n caa cjFttai- 
®art Ptanwa aia sreni« ®av 


•ills fnca 'aapata f^fa nat®l ®caf<m ^ 
’tt^ f®faa acn f«fa asi atf^n artaf^cna i 
csFtcata'c^a cs^atatn® «t‘ja af«n fsfa ^ta 
n«a at^ fnaata’S^na 'eatnf® ata® 4® 
c®fach ®tc® wtar^ nttaa i c3Ftcat®<{ 
®tfaf« ^a ntcn i 

f^fan, njta^c« ^caa*!, ^tcafa^ta ntaja® 
'salt <41® I naca csptcat^a^ ®tra®ta ^ta^r i 
t^ftcaa csFtcat®a^« feta ata i 

®>tn «tnia cam ®a <4ia^ nta ca^ai 
atfaca even i f®® csttaMa'a <4i^ ■ea 
®tat vaa^ '^i ’srtfaatcaa cat® aaa 
nca« c®fe *»! «rt^m5tta «ftatn ®ta5r ^ i 
^tl ata ®a. ^^faa atai a®a:iar fata 
na\®ta fa®n cn att® csttat- 

®ca1f C5*aatatn® mt'sa *®tn *®tca ®tata 
na°*tn*! ®ca canata ®ts aafia ®acna, f®® 
csFtcama'a fnf-ifec® 'sfta %t® nt'sai enn 
ai I 'Bfca® c«ft®t%f^ na cnan^® enfet® 
ana '^ta ®tt®a nta c®nai ®tn®nt5ia ^cna 
^C5 nt®a! enn, ^na fsfa *ifta a^ ®ts 
f®a « ®t: ajtfafe ^ta®tac® fata atata 
cfefacn anena i ffeaf 5 jrttn fnfn cat® 
cjFtcat®a^i?tni ®tni ( nata ®ttn ®'®tna 
vyf: f®ai nTt® a«icna-at: I can fat 
a®—15 ntaci—can cam ®taF i ^tl 

®ta faaaa ® ®t! 'staata'e cnt®l a?® 
®at»ia I 'lttfa« can *5tn ntatni—ata 
can •acni—at®* ata®^i ®tat»ii «rtf 
*lttaa ®atat*^l'«'sfttntaata can 5aa®tfaf 
^c^ feic« ntatnl i it|i-c®^?t® ^tai aatl 
cac« ®itna <iia^ f®|®taa ataj^ caai ca®'— 
fettaa at!si-c®^ 5 ®, ®ta*f-c®tatfw 
at^&i caa feMa^aa ata fetita i f%« 
nti^ wi tt?tt*ii awfni ttcaa 



>rNc 5 T na"»rc?r 5 ^<r, ^tf«, cpjti, 
c^^9i ’T’l^ »it«rwl—•'ttai 

C5tm 

iiitsii 'ttsi 3 Frsil 
c*rc 5 ira ^nsr c«fcff nc'? c»tc»! 5 r i ftcjfJT 

fijjjJIif fifsfai ffC5^f ml VIW5 

m*w? ft'a-¥tfl<tt*ft'8 f^Pi c’ln 

ftc-fJi ®t: c*ij5^fc^ 

^i^fsr |t| 
« lute's? ^TSlt:! >r*iT^ 

^1 C5N '-fc^i 

'®t^tt»i=r, ^r=f c*icit «i3ri3 
nrf^cn i 
nfWW ^tC’fl -STfr^ll ^C^Jf 
’few ^1 ’<1^ ’it^^itfH w w?fe® eifft^^r I 
m»r^c5 Jf^f W ^ta *ir<fT c^ f ^tfS c«fcei w, 
c*fi§ ml c\ ce^ift^ftnas ;?aj 
cwteatWN^I^tcaa cFta ’«Jt5fW '«t*?ii f^g- 
weia HCffr ®t: fw'if « 5&f: 

?t»jsf m\ Elat'S a9iceiif-c2ftcatw»T^I'!{ttaa 
CRfl “stsf I m'cvrsr f*!»i’fC5fa 

wtlf^—f»(»r c*(l|, ca^i ’ft^’T cniPisr ma^ 
'ita fencae sWaTa f>f*i5fsfew 
«TRcata wacsfsr i f’fa’fsf f^Fgli 

cjFtcatw’f w>e^ c-Ttwata f<p|w*i 

na fan cnl8^ witacar ^ala ?ca a^sj ^k^ia— 
'Wtfa wfna^ cai—’aftfa w<*fa*ti mwai 
a»fata *iia| f^fa aea nc^ 

ewewa I 

ca cs’satat-iw aara awtea ^aaa 
va^faa ajfj® fte»ia, ciFtrataa^ ca cal 
atff® aw, ^1 ca atc^a mafa 
alata«^ta v.^ fwfa ^aafai wacaa ma^ 
wfaacw naJf 5 ff^a 1 w «fa[f«caa mracaa 
aaa M^ wt «fatn wacw fcaa i «raa 
c-Ttf^ na atw •anteai fleaa awl f®fa 


*IWH|5 catnta §aa atwcaiaaew 4tata 
aca ma feacatf’i'si w atat^r «fata 
aacaa i ^-aicaa aiaj «twtpfw 'Sta mw 
faentS catw wtai ata ca, maat<a mfsa- 
aatc^l 6f%-r caca awta ?twta cat-^a feaa 
c3Ftcataa"«rcata aai acaffa i 

c^fcataa' CB^^rtaiaa mi flatca ma 
aa m^li gfa, ac»ii ca, cata^cw wafa 
aaata *taif^{5ca emea ata fa^f ‘cjFtcataa" 
^ai’i 'Bta’S c*ncaa faca ml 'Stata cata 
cwta ewem caat fsq—maa f%, acaw 
atat'Q cn«i I ^tl faaaa aitata csptcai- 
acaa c^ca «{ta« a^ieia «^caa aata aaca 
sftncaa, 1ai s'^taiapca aa c 5 fei~maa 
fa, maa nalata f^ewa «^aa faaa aca^ 
f«fa c^aa fas wta '»rtfaata aata 
^tcaa fa i 

'satfn faaaa maatc«f catcatacali 
mra^a aca -r^iftfa^sata ca 
’itaa acafsc»fa—«}^f«a «rwafai 
«itacaa ^faata c^li Btf^icafawa—atwcaa 
^a^ata « «f®«ta faaca catata 
ffaai 'tr^a acafacsia, c’f atsfa arai- 
®ca f6aaT»f ^tca •aaa aata i «ttaf afl« 
aN®tC9fta aaata atew «rta OFtcataa' 
aja%*^ m ai—af^ai 'wtfaf® ^caa at<aa\ 
's^a (SFtcatacalu wta aa^i acaca, ^atfn 
carnfatica c^tcataa' « latcaa ma faewa 
faata «itBra aja^^ aca atca i fna- 

jfraa a'? af«a cata a^ mlatcal ca, ca 
cata ce^atatia i?caja ntatcajl cat^ca 
ar®ta aai c?ta ai caa. catatca 
awc^ cntai ata ca, wtea catcataFa' aai 
acaca i wtl 'a»fjfBfa«,ata csptcataa—wat 
fta’icaa ata aacai at cata atc«t ^ 
atata at i 


cSttClM « wt: fapTW 





c?-i n? «itaif 

*f<f fltcia f®. «it^. 

*l»f?, ( 9Ut «t»J, 

^TmU ^)) ^5^ cwr«t5 

wt*r, 9it® 

c^ri *rfaqsi*l «ffiiii1- 
C^3f ’^Sf ‘3Tt«lt?l*T 

f% *fftijt*» «i< 'ar^f^rj? 

wtf^ 5?i I vul nfa5^*i*i «n 

^iW9 fiif»i, fea® c?*i«^a 'Sf‘tt*?t- 
’T^«f 'eatf%a9.t»! 5^lai c^rc-t ft'faai 

c?t“fa fefl® «r*ft<T^5T;5? 

cwn «ra^sr i Scar’S »ir*f?[ 

; Tm la aFtc^ nfa*l^ a^ai 

«ratsf ^caej faaa 

^caa ^s(ta 5i*it??ntf®af ^^atcn f<F5(i, 

fsialaT a^ai «ita>ji^ i 
^9 atcia srtfsf !?1, faf« *ir*Baacsra 
^<1, fatHa®: nf^aac^ra ffa fa^trna 
a^ai aftfa i facan nfa- 

aiawa ataj ^inta® fa-sal ff»!; 

'aa^ Ik, *if^a aiwa 4Jt^a aaralt 

SNujubbt c^f a^"ra« aft*fta 

faatfawi a^^aaca fsfa srtnta 
alias «r®Jta^a ^raai u?af ®taca®tntcaa 
ffa-nif^ »raii ^t^ta «if9«®i a<ai 
aftatfti^R «aa^ lat'® afijatfawa ca, 
c^iataata yfa-aaf® af-saara 
CTO tfra^^a apfaaF a^at^ vtoa i 


f®fa ‘al faata ?f®Ii ^#a ^faai- 
fai*aa, aft fa at i ?l a^^a «iFF 
<srtiaa (a’t’^f caf*nta <Tl^a ) atflaf *r^- 
fita^a^a Scata^ ®taia ®ft^a 'aait’i^ 
^®jarata aa? aaHa «fHttaa ffa-naifs 
aaca faf® ^ti^^teai afaatftwa <iia^ 
fania €tasH ?faatfai^a ca, 'aHtcaa ?fa- 
naif® «ftatcaa c?c-t alc'®ia at 

c^a I 

^tntcaa «taai at *iraca-l «TWCfa 
cfc-fa 'Bia^t at afacatna -stta naF, 
c^a^i c^iatca f%f^ ajfssfai^ta ata ^a 
ca«i*t—«fta-l®=aai >•• afafifa*® I c^ratca 
catl affaa -r®^ai >«» afF ffa 
afft^a ^ncatnti caatca aitaf ^r^atcaa 
atfS ^tcn, fk9 «fata atfB nata feF 
aai aja fai^a '•iFtl 

caaa a?^ Ns^tcf i ^as caatia arapa 
¥aa ’jfaa^a aa^a cacaa ac^a ?»ta 
atcnaa ca?t i c’ratca 4| afaata ifF 

ale® a®aai ®ta aFa's iB^atF® 

aa, ^afa^ a* ®ta atfla ^Ir® ^taata^ 
^fac® aa I Hta ^tci «tata®: faa‘1 
(Literacy) Ffaf ai aa (Intensive) 
5ta «rat^i aftatca <afl aF%« aaTO 
§1 ata atiaa sta aa i lai %t'9i <1 wfai® 
^at. ca«a, «f^r® «/« aacaa 

^^ntff® aai «tata®! waFiat atitl 

a^aca^fl «?Ft®«|aF afiat sFaltl 
aftf 1 lat ai^® f^ciHcatnV 





•rfl*it‘l wf*ic^ ci|t^ c^tl? 5it»tts( «rtrf i 

«fti -srrsj^F 5Jt^« Fffs«itJ«r 

*rr8ftfl-«ffil*W 85511 ^f88l 

8t^8 Cir^l 'Q C»I^*Trf 88"^ 
«fft^ I oa^iSfif *r^&8f 

C?Pni1 8fil8tf^W5r, >188? C88 f iS^tfB 

t8TOI'6 8tT I The whole Country 
looks manicured. 

8f3|8tf5. «lt8tW C8C18 
8^“85t88l’—'il88 fV, ^t*ft8 

ff^ feniE 8!f c*f"t *rf8^8®f 8 fil 81 
'•rff^r^tc^sr i 'Sft^at Pf 

?•! *lt« ^fastff ? C¥f8 r8^< 
c?f8c^ f?F, C88t:8 fsatsfa® ff?- 

? ?8C^1 ui8n5T‘C5!8tC5r <«r?ltC8C5!t- 

®tC8 <Sf8f«^5 ?|5tCf, t^f 

C5tC8 *11? 81 48^ ^t?t8 8t8l C?C“r8 
8tw-^^*rt88'8 c^88 *rtf I 

mm 8fC9i| afrf8, Aliena »f$8r8l 
«rff » ^8 fc?8 5ff8f88^^ C8ftn- 

?t8l <48^ ^fl 8t81 

8»8 8Jtfi(l C^1 8cfe^, *11^ 

'« 8C8^ «r88f® I 

c'588 c^t8 

4t6li orf*f:« nt^ 8i, atftc^ -frc'sjv 

5trfl8t8 ♦ffa'atfl-nfasfi 

’afilai 8tnti:8w «f8^8 

ft88l tal «2f8tf‘t^ ?htCf C8, ‘flasfS 
mr8 81 *rf85ii8i «i?8tca «»i- 8ftii arfic® 

-!t^8^8 8tnt8 8581 atfar^i Pr 

cna ^t^fi nfawi# ♦tt^ai 8ti i 

f^awni 8i:»i8, W8 *3(<88^ 8j^- 

ftpil 48Fis nfiwttia ni^ •ffia'H 
Itf’ift 8t«i4i ^?(i ft^i 


8ftJi arfSf8 ^ttinttn cnt^i 
vsiwtf, c*fcn»ftf, I'sjtf? 

C8tn8 ¥81 8tlc® *1tC8 I W «(f3 8«vJ18 
f8®tn fifga wi< 8J8 ¥fi8i 
^SF, 5t8l |^5rlf8 f88ts[t»lj ^88 ¥f«5'® 
C¥8 I t*f8C« nt^, t^t8 88'? «(<« 
C?«81 88 1 f¥l l8t8 C¥T8 8?^ 

’rf8¥ll81 8rt; 8188181 f?5TtC8 Oil ¥t¥ 
5r8C^a I 8f8 C8f8«t8 Wt*ftl8a «1?¥8J8 
8¥^8f8I ^f8¥a8t{6 'Bf<1«* «r:'5J¥ 
f ?lt8 81^8 8^«\8 i^ar8t¥^<^ 8f«’3 affat'S 
“ft¥8^8 8W8 '218'®'8 ¥f88t8 ¥FW ¥t^¥5t 
4818 ¥^851:1,85t?i ^farr® ntfa^ta 

C8, ®?l8t8 ^fa^acia <af&i 

8^af8l8T a8i i C8l afw 

«rtFr^ ^fi^asar ata «ft8^ 8f8r®8, f8t?t8 
8t«8t8 C8C-I8 C8 «1«f 818 ^8. ^181 “8 C88tl 
8 a’iffa*’ 8t81 

«lt5r<f «f^a5^ 8t8 8t8 8t8 8f»l8tri8 C8, 
'Bft8fr8a C8C-f8 f8:¥8l 1»lf8C'® 
af1?88 81 8C^. <*1^181 f8C8l8 8l8f8 I 

Cf?r 8f8 «f?® 88^18 8^ ^l¥tf8’1l¥ 
^1?tr88 'Sftac^a 8T8J 8^af8t8T 
¥f8-«W^ 8tClF ¥»lt8 C88t^8l C88, 861^1 
( f 8C¥81 ) ^¥1 

¥f8C88 1 «rt5NC?C88 <8^ 8? C8^t8l8 

811% 8"1.<ft:*r 88’f8 ¥f«8ttf8 I f%l 
c8cn «r¥® ^awla 4¥i« i 

8^'8ti:8 f8f«8 8ta?^8f%¥ WC88 f8f®8 
fifFta ¥tc^8 ¥C8 f8¥ 88gffft8 8)18« €8*8^ 
flu nf?r«tf81 c¥t5[ ?»i 'Itfttwa 
«rf8i 88^, C¥t5[ 8»1 88,—Ifl ^1ftW8 
( f 8f »f^8tll8 ) W f f 888 ¥81 f :»rt81 I 
'ttftil f^rtftai 8T8f 18 *i1^8tn81 fto 
8t%?1f¥i atflt® «8| w 







=^i oBtntrsr* ^t«i 5T11 

ntc-f «rtf*Til 

fe*f3 JfJH Ftf^ftcv «r5ftf^?t3 

c*®! f?c«^ 5tf?ift'e 

fSifetlc® I «f^t« ^*f 

(Inputs) 3Tii^?it?5 I 

f^?1«f =51 ^t^ 

ffC'Sff I StMtf fif5q?r 

Stai r ^?tfl m «tc|ij 

^ ^bu «rHt5f5r ?ii 

jrtlf «rt<5cv 'ii<rsT« c»itc¥ «rt«3^ 

^•i5r, ^!r 

sri I ^t»iw ^t*itcw?i T^imi'^ 

w I *i:*lT 

C3^^(a 

«sr?i ’fftntctif I fe?n?5 fe«rr^a*i f^?ri 

<41 «rt¥ta ^ f 

^<1, ^ft^rs’sf ’it’fT ^5^ 

^1 "t^ «r=?^'5r 

I '■itat^ «tijB(63r attaa ^f^— 

c^rr-Th-nt^ 5?i ^raai f^c^-r 

a:lc’» ’fai ?fa-*tair« c»rc-f 

«T5»|iT ^fa^ta C5li a c^*i»\ 

^fi m ^ta I 

«r‘>fta ati^ja Bta 

4RCH ^faata ’?'«n afnt'a ntfa i 

at*rt^t^ 5fa¥t«*l 

an ?faai t?ta nJta'i 

nftnw ^^1 a:l»t-ltf?ai fai« 

1^911 0)^ aa«faf ^^ajtaa ^9 C¥ ? 


mz^s «ftac« af^atff, art^ttaa 
yfta ®af%a «t^^a 4fata affai 
(Literacy) I «rtatc?a c?cl 
’l^atcaa sT^tastna faaa*a^1 ^ ’afaata 
m 4a!?« f^aa ca^ta «raai ^f^ata 
afsi aa atli aai ca, a^atia 
w-a^taaa ^faa^a a^amiita)a^«t»ita 
'«iajaa afaraiiaa, ^ajacaa cnca 

'ttatai ^tatraa nmin atar #tta #ta 
fa»it^ai 1ata?t?a affaatd afat^cia 
ai; fi ^t^tai a a -aita afaai 
faca:«f ^atafa's aaitaaraa atca? facmaa 
fa^<5! afaatcaa, ai aa ^fatai ^spisa 
faaa at« afac^raai uqaa <flal5 

^nfaFtfa^ afaanata «rnt«?a, atatc^ 
a^a^-a^taai a a «srtca «ra^ta afaai 
'srr’?ra afacac-ta acait a'ft-Ba'i 
«i^a ¥far« ntcaa •aas ui^ f%api 
'«i#caa caca ^ a -srtral ^aaita ^ftai 
f^c^caa c’p^-atatra ^-faa'i 

-srcata a^taai 'at^a ?faa ataa ^fat^ 
•rnaai «rra '«rta»i atma 
ca, a^faa xa^aaifa^ 

a^iata ffa « aaifaafa^ ^ta ai 

facaa, ^^faa aia 's wmz^ *r^l fafip^ 
fa’a-a^taa*! a^taF naiS a-atawa^ c*iai 
afaal w afaraa an ^Itatai fafiaas 
atai fnfaf® ^^^ala « aajf^'s a'ssiattaa 
<4^^ ^ta »«al ^taia ataata w» 
«rat^ « a'aata a^taa i a^tca 

ca f^^a taaf, «iiaa« 
«rta ca^ f^faral «rtnf i 





TTSftW ’It’Tt^T miw— 

'« ntr9-*ft«ri i 

<f=T«fC^ ’Tt*f1 I 

^ >rt^tcs!?r 5»fcsrff 

c^tJi1»i c«tt^t*r 

^sr c^tsr 

y\t^U ’^sf ( ^t?r ’ll ) '«it’Ftc5 f^apif 

fTI «c«r '5ititt'»i1 ^9^ >ft9t=r'6 

I '«ft9t^ '8lt9'tt99 m ^1 

»rt9tH 9?f^9 ^t=lt9[ *r^ 
’5[f«9 'Blt<ftt9 51^ 

*rt«9l '5'¥9 519 I <«l CS] Cn^ 5Tt9ti:5fiI 
'qtf f®9 9!«f1 I 

’ftn-9Nl 99SC99 I 

va9 3JC9J "sitC^ C9st9^ 91^9 

^•fC9t«ft C9-?t C»rf*f; 99 'S 
*raif 'Sfl»l9 ^9 99C19 Jft^rsf 

( 9tt9r =f9t9 9»11 t?9 fjf>!tf95T ^Tt^tsT ), 
^9H5?t99f (c95[5l Tar soap) ^tC9tf®5T 
>jt9t5f. 5lt9'¥tf9 ’!t9t5f, 

*ft9WWtt® ’Tt9t9. 5Ftr«\9 

CfWtr3Ftt9Tf^ 91 ®n9t‘Jl9t9?F 

9t»lt9t^¥ nwK^'S* ( C9sr9"-5F93Ijt9lf®?tl® 
’S^) ’rt9t9, ^%*it59t9 nwt’f 

9fnt9¥ltcfe® »rt9t9, »ft9t!r, 

’rt9t9, 5ft9t9 

dittc^rl C99 5i9» Alta'S 
5Tt9t5r, =frt9t9, 

•i>iw m9 ?ft9t3r» <5i#ir ntfi^ mw 


c*it9t^?i JTt9t5r, c^'Va^rsili fenc9t^ >rt9t!r, 

5lt9t9 ta9^ ^t9« f¥ I 

»rt9tt9?r C39?t R'Sft 
^1 f^WH^'SlU ^19 91 I r9«t^9l 
99 99^9 9t9rC99 9l^9f ^Km '« 9t9 
C^C9 rfrc9t^9 I 

’I^wl 

9t9t9*l 9^®1 9sf59tt^ 5ft9t9 

9<tt99 ^Jtf999ti5¥ VtC9l-t%f5l^ 
^CS9 C9t^9t9 « n^tRut*! 99*1 I 99lf99 
^tC9lf%f9^ 'Blew 8i5 n99tl 

9fl^l 9t’fr9 I 9"^,^ « ^9*9^<8« 

9T991 <3Ht 9S{f9^ 99 95^9 

C99®f 9<t9^ I <4% ^t^9 

C99«F 'BI3«f99 «fjtC9tf99t9 99U*r« 9t9t9^ 
«!t9Tl f9C« ?C9 I ^5tfl 9t^«f99 99*l'e 
9t9t9 ^t9Tl 9t^ ?i:9 9tC^, '®t9 C9’9^ 
f9C9 'Sm 91—-4CW9 9J9^9 9;9 

^^99 f9C99 99m ?ptW *« f-l^H 1 

9t9t9 9^®n Of 691 9I19C9I 0?tf9^ 
'« C®C9t%9'tr9^ '«(II9 99<f, 

®t9f99 5Ftl4tf9|p95F 'Bim 99*r, 9tlr3Fl 
^ltf99'Tti5¥, ^tl5i:®9 99*1, 

wtnf99 9t9t9, 99Ttr9t?r9l5^ ^tt^tf%- 

f«1V '«l7tf9X®i 99*f'«f9 '« C9f^Ol^ 

(Resinate) 9t9tt99 §9r9t9'e^C¥ I 

f9'»9i m C^t9 C9f9F 9J?3|9 

4CItW9lr«1 99t99-f9WT5?t9 VtCl I 

9W«m vtc^E fi«5f nW9fin •rjlfN 



wflf '8 ^pwtn 


SlVt 

»i^*l 

^nw}5 375itc^«r I 

«rf9»i f'Sffi firc?t<8f*? I *f^tBft*r 

f«iC5rfPin^, C5ftf5?t*i ^wtPr^»il 

CW8F 'Bi5i®f^?| ?l?r*| 

ui?1'e sftTN I =^®Ft:a c^ ?tir c^w 
»rfTt^ ’tt'Qfi ^tf. 'Si ^r^ii <3[r^t'5' 

»^?fT«Pi?r §n?i^ ?fcirf 

f^f^ I ^H'^“?'t5i ’Tt’rtcsT «ftr^ 

'fithr «•%, "sW^l c^cai 
'9?1, ^«itf? 

Filler ?I1 Builder « 5Tt^t3r 
*1^ I »rtrf-siNi »rt^tc5i ’«rtc’F 

sfSff? »fs(H C’ftsT C^ Superfatting 

agent, C^srsr—aiJtRtPlsr 1%l«ll55r, 

^t»rtii-'®ril’rtif, c^Ff^sr. f^fsi 

«i*r9H9 l^tp' i 

c’l 5rl^tc=rfl ^’^fi ^1 

C’T^Pl ’J't? ^^51% I ^af’l 

’mr nt'QUi ’Tfn; 

C^51—'Bfltfsisi I «il^ ^®r=T 
3?=JT|Bg Tt<il‘« C's®! '« 

>Tl^t=f ^^*\K 1 f¥5?tl»T— 

'arjtf3Tt®?[ 

3Tt?itz:?9 SI'S 
'strsf^ ^ftarst, 

« Tm% I <4^ c«t?l? 

*ft^tpni fifnt’f c'lR'Q s^fii's I 

^1 ?r»n »it?r 

^FTi c?r, c^^ « 5f^ flpms 

sicf iit^rtiPr^ ’T^f^afr*! ^rNtsf i 

c'SFj« p^s ^f*rt5 («t5r ^intrif 

srwtsr c^h 

«nic*f<r ^9 ^r'ftf-f^ 


[94«r9f, 8<»rwi 

99 I 9tP(9t9 

5it9tr9T >r‘wir9'» c*i?w 

^5 999 Jir’Trf—^ff'e 49 ’rt9tc9T 

JTt9t9 ^'sfir ^fac's ca5t9 ^taM 49'| 4r^^9t9[ 
99 I 4Setf1 9tlC5t9t^ dz^ 
5Tt9t9 ^'sfaa 999« nt'eai c9C91 ^sca 
4^ ^tra >ft9ti:5»9 ^<^9199 499'® 

9^9 ?9 fa—49? 9?9 99 4^1 

^ataaf aaci i «rHi 9?9i alt^ ca, 
f^tcaa ^9f«9 9t«r 4^ faaaiS^ ait's 
■#■919 I ^faa %«s9t9a a?9i:ai ^cai fta 
c9c^ 9tt9—4t fpsi 9 f: 9^ fawt^ 4^ 
artntca ^rarsa asFa'si-faa'ai^ta 

cat^tata aar f^a i 

ff'sta a^taaraa aaca 4^at9 
4aa^ ^faa c99l c?a ca, ca'l^tatca 
99F fca at'sai atataara a^'Sf? atra 
ntitcai i^c'si sfa ^^.atacaa ^taatatai 
^C9p» 4f9 fVg aa—’^aia^'s atata|f 
^ caca? ^aita aai i 

'©tarasa a^ cara atc^a 49!t8 ^^ta i 
caatta atata c'sa, atacsaa irsa, f^a c'sa 
^'STtPr cara? atata ^«fa 9Fai?5 ca'eai 
sea al I 49?¥tca 9^9« firga ataifi 
4«fa aja^ij ft^si I 'sra faa faa at® 
f^atca 4taa stf^ai 'ifaa at^r aca ^itajtafj 
esa C9t9? atata ^sfaa faaca ^^ata wta 
¥91 I 

4^ faaca fac-taw ®t: amHta faa- 
cfa—¥a¥ 99¥ 4rtc9 'sti's c^twraira 
ajar's ^^a^ewa aata*! ^aafa 
mw ni 9ac^ atac^i i 

caa fa?st9fa'ffa'5 4f9ata*tm s^caa 
^rastca ^a^ewa ^9>ntaa apaaa'ata st^ 
ca^as atca 1 <^aF7 ai atvfin ajaif^r 



^fsr«r, ^ srwi*? 'sbrw 


osw? s|fiT« c^t^r 

^?tt f 9 I 

cvfe •ftn c’f, 

C»lttf91 SfC^ ffW 5[t9C9 ? 

«TC®tafT 9tr?9 ^«ia?C>J 

?®PI 'Bft<tJ1 Ctf'eTl ^f, '®tC99 ^ni?tCiI9 

9t9l »<t9 «tf^f9<ft^ 9^91 I Rice bran 
( steals C^91 ), Tobacco seed ( 

9lcani c^»l ), Niger seed, Karonja 

( ^9«ll ), f^*I f «Ttf?9 ®t'8t9 

9itnt« ^«ri (9, 

I 91 ^9, 

C¥t9 sitiT 95f^?l 9Sftf ^tc-f =t1 I 
CJl^Bf 95|S9f C»Tt®1 91 

91 »T^*nC‘< =91919 ^C9 

9tC9f I ^=59t^ 91 Tsft C^C^" 9t9t9 

^'®f9 C9«rsr m ^11919 

'«iwlf« 9?^ *1^1 I «fraF9t{5 9f99t9 
'9 «jf99t9 >i"ns ^ii> 

I r99aj-T 9r<IC^ 9^199^ 

^f—(b) «r9tf (9) '«Ii?’ft^' 

nt"9, ('») 9T9tC99 ’Ttar=5i '®i**t9i 

(8) pH I 

^tc«r^t9 fTC9 mn C9991 5C=51 C9, 
■rc^ia 9f9t9 CW Hydrolysis-il9 

ftSi •ffm*! 4t9 

ml t?i9> <rcwhf i^r9i cncii c% 
nfifttfl?! SFtaf^l 

cirtl (Adsorption) vi|9^ ^ ’fCSffS 
9i:8I!l nt9"n{9<F fa!fKt*ff9«~‘iit®1C9 

n^c^cn 9?r«9^ «r<Ft"r ¥C9C!S9 f99jf« 

Iintf9-f9wr9^ T. P. Hilditch I 


Wl»l? ’jfc^9 9FJltC=5 C9 >lt9t9 

nt?r9, C9^ *rr9tc99 •ifaNtn 

c?c91 -‘i «irrt*r (»•• t^. f9-) i:9tf®9t9 


9t9ft9I 9t*l 

=«Flt9W^ 8* '=’• 

8«'9i 

nff9c^^ «i‘4* 

«.yo« 

'»«■*> 

81ria 


919191 l9=55f9t19 9H^F11I f^9lC9 if? 
^^^1C99 nfiiintis 9*ij m 91 . cm 
Itri (Saturated-49 f%'59) 
(Unsaturated-MSl?! f«^9) 'sf^CI^ 9=^1C99'1 
ft I f9S8l=ft '»Ht9l wfS^I 9ll1t99 ^^19 
•iftitn 0199—9, >*, ^9 

4^1 «r9tfll 9T1C1 Cl, l1ltC91 «ir® 
9tllC95 rf^^t9, «rri 

-ff^, 91« aril ^t«9S9tif 

if^ ^19 CV9ll 9lflCf1 ^9?l 9tltC9f 
IfSiti ¥l8f{5 f9^5 9=19 I 

C¥99 ¥t9 « f^’ltCI ntl1C99 1»1*’9fs 
<r98fC«1 9C11109, '99^1 f«f9tl f9t9 c?'99! 

ci»i i i fttJti wr»i 9** 19^19 ift» m 



4^4 




Curd »rWJ( ^ VI i i 
f»ifetff Brw?r V, ’tWcsiw 

«rnw c^. I «it9 > f^^ti 

«r[»n ^’8 c^. fsf, (4 nt^r«ir 

f«Fg C^>?f ) 1^1 v I 

f4®t^ai «Fr^ii *it’t<Ftll’e 


•—•8“ cat^ aa®i 


8—^* ., n 

a§ 


aa 

n—iV" , „ 

atartatf% aa 

«•*’ » ., 

aa 

»•“ ^caa^ 

-‘^a aa 


«ic=»^ jf^icw srt^t^T 

ftfasr^ ^si V I «f3i ^tw, c’Ttfsft*! 

I ‘flt <(?IC1?[ faffs?^ 

^tC91 ’PtaW^ c^tw I '4i*if^c^^ 

5Tt«ita*r ’Ttat^i *tM*i « a*isj 

wtata sittwa ^ta*f9 f^Pir^r^a 

»i<5 f3fp(5i’Ttatw f^fat® ^1 

<4i>f^ ^jtntca ?ca 'sci «itrai «ii?n^«5| 
^tana «ftcai ^’ii acac^—at^ss; f^ari 
ai ^1 C'f«rtc»j« »Ttattaa f«^a 
entail 'aai acafe ataita «?»i ata ataata 

aTt*itca ’rata’F v i vc»i <2rcat8fi:aa 'sif^ra'S! 

ataira sf^^ap c«^t?i »rtata ’ii^ta? 

fca atcf I 

'Pta a#Ct^ ('«i«*fK 

'fl’P a^ata sira Neutral) sitata 
( naa aa) aia^tcaa m « 
ca-iiaa a^ faf^ ?a =it—w, caaa « 
•?®1 <4)1^ "Braata atcf i 
arataif 5 rai»fafa® (ateva a^ii ^a 
Builder) ^itata aja^tca aacaa 


^asi a»a» aai « naiwt® •m (ai 
f?ca ca-f^'s n-f^ «« aa) 

«i^a^i a^ata w, caia '« ffk^ 
ai^traa aw^ ®a;i»f9i asataa aaatar^i 
atatcaa aajfa^ a^ta ^taa acar «tr«f#ai 
^ra a^^ta certa apfan 'fla^ a^« 

f^pcaf aca Bitc^r i 

’ 5 «at^ ^^n'«®rfa nna « cantaa 
'iw Bpta faaastat— c»f^ ^tart Neutral 
>Ttaf^ ara^ta a^at^ ataa^ai a*«ft< 
■'FtaafV® »fTata u'«fa fv ^ara 

fa«!:#a eia-«ta“n ^ai ami i 

BfCBi ;wa“\^ii ar«i ^tatsT »r 4 at^ «araa^ 
(ca'c^ftfat^aa a^ ent^atnt ^ra c¥t»t) 
?ca 'eii I =5^at^ ^^ta ^Ptaafa?^ 

^TlatsT 'Bitaji cf'sai ata ai i ^Pta- 

afar® >itata« watnatf^caa a^ 
cntsif?! spca f?ca atca^ i <ptafs> sitatcaa 
45p^i <41^ ca, >41^ ^ra ntatwa efijit- 

caft?c?i Bpta'sta vgra^t-f ( «j5ft^ 

cafcataaifea a^ aa^i aFt?f sn ) i ^haf 
fac-tac®a ar^, ca »ra farfSta entfsata, 
•f^tRata W1 f»\faata {'4iaf a^ata Aikai; 
metal) ^lafa®, ^tai apaa^ Bpta^i! naat^j 
stai ^ra ac®. 5Fta?«* ^fafa m 

^ca, aaa ^ca ^5 ^«Fa ^Pkaa atai 

>2r^« I 

’ftca-atai ’rtata a«^) n«a «Pta?^ ^eai 

atse^la I f-i'scaa c^Pta^ Tca^a aapa ^kaa 
^ncatat »itata -i^afai 4 ^iitcatfaia 
faf-tfe (ai n-iaaft® cata) ^^ca atca^i 
«ftata ’Ttatcaa ®a«| Bplatare v 
ac4i fa«wa Incat’fl ^takaa f««a 
c«pci ca® (ai srt^acfkac^® 
caf^a cm) faPica ca«a! m 





^ 'sra«(^ ^ 

♦ll'efll ^tfJ ’jWcsia flfts '9 

chwNp ar^rlSs ^k—^ fe?i f*if5!^ ^fst^ 

c^fjisi ^tJfs c^t^r 

C<f5 311 I 

>^^1 c^, '« 

V’tts «?r*n witcnf^sF '9V1 > « 

>••'’ c^T^c-at® I hf-l^T ? 

r^sww? ^c«i wt^ii n, 

'Brttnf^f ^’*1 cw ^■•«, 

> • 'S* (Tl^C-a}® uq:?^ lt*l?t^— % ■« I 

’iJJS-'Sftn 91^«l « «1’1'r«Ft^5 fe*ttTfC31ir W^P*1 
'lit ??f5f '«ltc^ I nft’Ft ^15 C?^1 cart!? 
C’l* «1^*( 

«•« 'nt 91^1*15 ^nt^rfsi frail 

f^ifT'f isn :— 

c» 1 tfe?t*l C^FtHtt® 1 *1 —b' • % 

*ijt’rj3if"fiit*[ b— 

’iTt’rjsir-t^tsi *it«\r^^ 8—4% 

faf^int*! C>ftr®9t*1 »ltair^t ^—5-4% 

if rai’iWfll *1^31 'eim '«|3l'?tll 
«CK «i«(sifiina f rf, 'Hf‘iti 'sjfait 

3t»ii fwcf I »i^r®ii ®frai 3iT3iftf ^it^tr^ia 
'Brrw'< fr^ c^, c*T'®f»i si^ms 

cf'311 ntaf 

c=ft3i flf f 'Hfi f r« I 

c?ri-6f< ^1 6f^ cfrf 

fW C^T »ll^t3T aisyf-ifrai ^3? 3f51*l ^ttrsil 
cnif I 'e *ft3(- 

ftacfai cafT^S ^1^131 

'Htn «ft«i c«i"r fti tf f5i 

*itftc3r mm 3f^"*tc’f 'nm 
cm f®3FH^ c?fl ft 1 ttr«; 


aitttig* ffcaj titftrtt 

3fttrf«i '9 *ft*r-ft«r3Tai c®r»it ntftsri 
^itr^t ^siirafa aftrt-3itti aitat^r 
^®far®ttaift 3rt5Cfai c®aj ttra^i 
ca^sita ffc^ attr® Pfrat vnt r®»i 
ca-^l ajafta fac^s fa I nt aarta artatsi 
'Bia’ar ftrai f rrai ar^ 4?if <iit3r attf i 
^itata ^®faa fjialfa® faf^a 'Sff^ata 

acaj 3if«f « «ft5^3j ^faif^s fr»ii 

Cold process I jftafJT ^^faa siaca Cftt 
afa 5raa caata «tC9t«ra fa ai ar»i 
^aif®l8a atafaa mtain frarf i 'ur® 

cm 9 a^tcaa Ji^faatca ca ^^sfraa fa 
®tat afta®ta atatcaa fra atra? i 
atata«i®: ataraa cm cacf 'Ht ®tra atata 
^«fa fa ; «i<T's, lilt's rata fag aat ^Fata 
«fcatf3 t cat I 'Sfta jftatJf 

ftc»i 'lit ®ttat ^sfa fr®1 ai <i}a3r« 
fca atrf i 'nt aaraa >Ttattaa f®®a 
-r®aai «ita atatf^i c®9i ara ata 

^ ’«ia’?ta (Free fat) I fit "i* 
atatf *1 c®»icf atatca affla® fra Tift 
atatrsia f®®a atfc® C3r«ai fa i m 
fta*i mt ca, i^atatiata atarfn c®*irf 
atatca afaaf^® aar*! ^<«.aa atatafS fa 
®g[a « fif^fa'S' ^ I '®ta f r^i ^tc® ataata 
ftni ata ai i ar<ia «ratf faararaa 
'sfcsifi >faa atacf« c^r^ia ar*r cat^a cm 
•aa^ aifa faiHfaitt caata fafa arart i 

‘aa^^rsia alata’—'nt attaa 
«(t’Q®ta 'sraas aaRfsf® atata ftapa ft I 
atatii ®fa catf 'aijata fai ata ca, 
’jfafla ca cfta car*t tta^a ifc»Ta «at®raa 
®aa fa^a fca atata « afattaf 
arrajf Ftffti I n^^ta atat'® 





fwcfi, m «r?r, 

C^T^tsf^fl '8lfir?t^5l ^tfT 5fC¥ Cold 
process-ii c^C«ia 

’rtw litter I <41^ >r*rcj c^ 

«r59i5f ff9i, cap^tc^ 

'5W c'f^iil nlC5-*tNi »Tt^ri 

^1 wr^tc^f «rs9rc9i *?!8 

3T«P*( I 

»f5?lT5?I ^«ll 55 Castile ) C5 3fC*I 
c?!«t 5t5 c’l^tcsf 

c«r^5 5:5 ^itist? 

»rCVifl «f5T«P^: ^Cg!5 5551 C5C^ ntC5 

C% ^TSIC^ >^15151 « f555^sit!5t5 

c’Ttsi ^iti:*!5 f^at*! <r53fcei5 ^5^1 
81CF *(%t55f f55[tC5 «r5f91« ff«11 
555r«c^ 55W ?t<f1 5C^1 '4it«tC51 

af5j«f^ ^cwa-nf«J5f 5t8rk5 

5T?1 5^5f5®!i ‘flsi 5a8f^5 nff^ri 
C5^R« ^<K 55Ft»lfH5f*( 'S siTt’fRJf- 
fnaN >rt5tt^5 »f5i 5 R 55 HI WC5, c^ mw 
^twa «r5»iH f^*i I c’li- 

sfa 'e Htai^si cm f*iaic*f5 HtatH 
5T55tcaa mw « faniH a^ai 551 

aatia’TtaRiia ca, ^ai Cold 

procc8s-Bft« Htat^fs^ >rtaRaa 

W9 5r5 af#-f ^ta «iRh hi i 

atflftca arfa^aa ca Htata faapa 
55, ^ta Hta Grit «i5ai Mechanic's band 
soap I ^ptaatHTa arfa^iira ftiiy 

Hataaf 1 ai f*if5 

atfii fiifat^ 55 «fla^ ata « ^tiR5l 
«;55t5 nt'eai 5t51 '«t«nR*iaata ’rtatcaa 
fsii ifi^a 5tt5 


??^aR capasra *rw 9it®5R^ 1 c^wata 
^tf®ia Htsf, ^RHI « 5 f »11 at«r- 

«f^j«f jftv 55atHi i4i«f9j 'Bifa^Sta I 

55^f^cfl 5ja5Raa aftw ^rtalH c^'hsi «i<«|5i 
•f^H fHt5 ^58ffl 5c^ *1115 I 5ira Htata*!^: 
^titc^ii HtafcHa ca*?! 1 a^taa <4ii5a 

55jf5® cm 51 efaa CHHaf «i5«r»ia 5C5 
5f5Ta ^t*f 55 I 

fawRaa •ffa^etata 5»ii 55 Titre 1 ca ^ra 
C^51 51 Bfaa Titre C5«lt, ^Stal 55155 

HtatH ^^faa a^tc^ ^itcn hi, 5ft55 5*5 
»ltntC5l Bt5^t5 ^tal H^tWH T9r5?5 fnt5 
Ht»1 f5^ Httna ^|5 a^ca i 

agHfncR aasr^a^al, faf^peifai, 

c5*Hta ^«^ntHH « «ffa^a5 «pa«l5 ^tanna 
'®lta«?l H^R< 2 r faBl^ I '«i'ta nt’P ajfatca 
=^151551 ^i^faafe 'Sitcg—aa^fc^i 
C5 «FJl?jfiatH 'Q HJtnjafHatH HtatiHa fesa, 
aanHcs C5 ^^atni ’iTalxHa 'sinaa 
55 ^ H5, 5RR?a fena fat Tat 
5t51 5f5cHi spacHi naifs’Fam naca 
5N HI C551 c»fc»i« catata 
m aff aai •ic^, ^<t«v arena 

fa^l^ 5tfe Hftaf a^Hif^Htca 1 «jta afjtn- 
fnata HTtntafnata c^pa—cnrai, asiai, 

cia'tftatH, 5 ^ 1 , HJtftftaf <a^r® cari^a 
5t«a HtatH 9fcn ^5 ^aata cne^ aaafnea 
fa^ attai ntatn ajaatcaa «iar nara 
^’^faai 5c»ii ‘at ca, ai^«vicn m 
‘satnaf <415^ nant^ « ntainrf 

'acn« araata aw atai aanfnw 





»fj|^ *u^ sy^ 

%"r?'9tw nt? I 

’T^ ^f’rtrts <2rt^f^<ftc5?ir mw c’rtfsut^ 
^3rtf?9 jzm I 
^tcnl ?r9ii ^cii a, c^tsT 

c»!tc^fl j{r»rj siNtf^i ’Tf^t? nfa*it‘l 

c*r^f!T^N ®rc»f?r ®*f31 

’•fSWC^il fft^^ C*T^tC5T sjt'^rtfng ^ic? 

< • 5aiif'si^c®! ^1 ^r*r 

'flC^ >\r *ft^rs I “515?K 

^•nl C^, ’Tt’ftCSTl ^C9|5 

^f«r5it3fli:?<r 5(t»fT «f5«f»^ 

?lf, ^«f5? c»lt ^5^tiil mw 

c^ «n9taf=r 'e c^ fif, 

'®tw *ffa5ft*l =f'® ? ’«ra'w:«i? >lNtw?r 
'«i’i'«f1 ^rn^?! ^■Nvr ^it^tcsrar c^ ?t*r *fc^, 
«rii5 jjsjtsi t^-r -ic*! 

I '«srt9 

c*«rc’F 5rt^tR? 

^*1 j '8|f?f^t-^«t 

C’»3*^l) ?1 C«('t« ^^^C'Sa ^nil '81®? 

»lt?tr?? ^t«f W?! ^«5t9 

c*ft?t^-'nfa«¥c? ?Ft«\i:5 ^t^?? Tr?»*ii 

^Tcai c?’it 'sitc’T ?r? 

’Tt?t? C?Rt? ^«? 

=«1 Vi I 

»it^«r« pH 

cnc? C?, pH ??5f 'Bitct?? 
c?*?t, ^<rsf »rt?tsr ?i??ta ^ai ?t? i 
pH sits? fsi^ant*! 'e 

^tacia %na i ^ c?t\f? 

'^ma cntf^^ >itTrcsra c»i1*$. 


•■?«% ®?m pH nfaqf^'s fa »>i 

sitac^»i c^»i c?fw «i^tl®a c»rtf®at? 

«ifj8 ^r»ii >•<»! ?caa ^tc*f *iWan 
cni-^^ ’itatr?? •''i% 3?i«)a pH 
i*' I «tm-?t«n 3Tt?tr?a pH 

&‘b-i*-8 fta <!rtc^ I pH »•«-»•«• 

•fiafcaa ’itatt? cf ai v i ^^a 

faa ’Pta^aa ^6f i 

Jitata ca 95 aa^*i « '«ftia asta 

nfa^tcaa ?fsa ftata, '®1 aa i #t5i *r»na 
ga '9 aTfnjafaata ^laatfa (ai '«rc*rtff» 
^afta n’lcaa ^na carf ca:^ ^tta) 
jatatcaa a»f5nTaa ^ca 1 aaafi^t a'na 
mw ^ftatcaa ca ainsa aa, ^1 caaa anar aa, 
'Cfratfa'® antaa casiti'S a^a 1 awa- 
®rt® ntata ‘flaa ca*:® '®1 Cftataf— 
*f"fa caff asFcaa atata afa* 3 [<fca ^ca 
ca^l fhtar aitntai f^iatkaa csc^a 
atata ■iiaa cfca facaairn f*i«t? i 

#tFi fHc^a ^afa f^faraa a« at^caa 
"siT^aa atCf, atff aqi ^a Sericin I 
Sericin»ija 'Slt^aa ficeitn >rtaatt< 
(ca a»11 aa Degumming) 

c'®c»ia atata ^la^tca f rtf at 1 

m 

fift^a ft^i c«ti^^ ^Tlariwa car*? 
ca«t^ -« niat fwfaa ftsata faita 
(Soapnut, Soaproot) 45»ia ^tff I 

9!Tf«fa 8»** *ltffff *ft«at ata t 
at<»!i, aaj«TC?-f. afaf^j^^tai, catart, 

affa ®tar5 ifl^a fi»ia art 1 

«ji^ na fwa a'aacat’ti ??i ^*tatai:f 

m aa Saponin I laif al«rt ^ttf 

flirt aran 



•’N «fWtn 

CT5(1 5?ar'®1 Curd art’JTW? 

•‘^^1 ^icna 3f5i^9iJ I ’Tt^tc^rw 

<iia f^r^sfa*i '*i'jrisi a?*! i '« 

JftaDtS ^¥*11 Osiwald photometcr-41 »iia 
spsi'si nr^sitn arai i ntf^« 

«yc»t a^a^ta -ife* 

ca-i^i ^tintr^jcsfa •■'%♦% c^it^i 

^ n^»fta ^aata "fftt nta 
^iia^‘'»e% jfaif ^1 ^?i 'stc^il- 

^csfa •■•'•«% a?am csta •■•«% 

^kntfsTSf «ttcai *ffa^a*r 
I 3Ttatt*ra afi? s abac's! 

’ff^’itasr wc^ i 

^raBfW « caac^ia «r«i ai^ta atac=a 
^tc^ftraa ^rfa^ai n-tfl 

a^tn^-c5t*fc?a c?a ai i 

»rtatraa «rtcatfnaf ^^faai ^a ^aata 
fa’.Jftata *ifa^ta^ jsartf'ra a^sai i 
«r^a 'eiair’iaf T. P. Hilditch- 
^a at®—« ateic^ftR^ 
caifta *tfa’?raar aiaj»ri[C^a '«ifa’^t^t*ia 
4cat«r=?ta a»*tta^t acat?, ai >itata*i atattaa 
ca^ I ^r«*a«r®®tca a*Tr»iPtata « ajtnja*' 

fnata •tacaa ^ai ®tai afSca atta; i 
aisrtarar araia 5Ft<«Fa\ (aa'^ «fcw- 

f® I •araa af®a®f^a a^ai 

aWa fafSpet^aa mai ^wtsr 

®ata^ acac^ I ’«rna nc^f, aat< ca\®- 
f«aa Sparta alatai ’rtata a^a 

3raTa»taa C5^ I 


i a>f a^, •< mnn 
'efacai? aat^ra atataaai? 'flafa^ 

fafiaa ate® (atr® aai aa Body), 

ai ^r®atafta aa»il f^faat® afaatia t 
fata ®ta^lB fatatata n^^ta® artara 

(Fatty alcohol sulphates) afJt*lt%ata 


nataa jaana ata 

ca'sai 

can (am atw, 

aa ajtafaata 

aacna 

fj naafa 

ajaatcaa acn )— 

aMa 

zyafta®! 

naat^l? 

(iStjta, «rr® 


a^nn 

^... ) 

^Jtafaata 



ataca^ 

b- 

8—^na cant 

„ c®at^a „ 

>• 

%«—«• 

• nfan ., 

ba 

V9» • —8» • 

* fafa^a » 

b8 

\a»—8* 

„ fa^tla „ 

>«» 

«-iaa ®a 

„ ^atfaa „ 

Sb- 

€-iiia ?Fa 


4f® aa, Colloidal 
Sols-'fla »np«i I ®ta ^taa cat^ 

fac^i faf^ca ata ai i Fatty alcohol 
sulphate-a^c^a ?fiT ’Ttatcaa csta ca*?), 
®ta sTtattsia cRa amta ?Fa a^ai® 
«fta ^ftatcaa I nfawi 

^a®ift»rTca »rt?i aa»ii 

®i niw ^at® affacna aa - 
fa;atata »ifa^ta® ^aj^fiia -sprai^a fa®r« 
'Bf^ttaa aa»*i 'flaa'a ?ca ate® i 

fa:atata ^t-^^faa ata atatcaa ewa 
<fl® can’t ca, na«rcn ®tt?a ®«itfaafj nt^tai'e 
anr ata? caW^fanta’ltaa nta* ata f^a 
aia a^nta aat® ntai n®a aa ai i 

am »rtatii 

ajtnjtafifata* catai, ajtat^w, «fJt«5- 









wi, |Hf>f?t*(, c^faut^f 

^Ttff *iwh?a <911^ c*r?isf 

aaod «rt^ri creai i <<’0^ 

ww araf^ <riT¥ 'iiai <<t?a c^ 
»rtata«i >TtatiHa aaj a^aata apt:«f 

’ll. ^ta cFca'e ajt*r^ i w^jf^icataaf 
aRtara*!, at*rta -sf>itaa 'e 'er^tar 
c^ta 5»i cvtaftnj '»rfar’at«i ^^cfa aja^ta 
caai ata ? 

caaar '»ftaFa't«i <yaar«tca 

«Ra^ a*tiB ’^a^ta «raii! ac®? i wftt«farta 

faia faifsp a“tfB c^ata caaaf «ii nt'eal ca« 
ai—aaatea ‘«iaa cat^t^ faara^ nt«ai 
ca^ I caaw '“ftia ^araiw'h® at'isa 
»rtat:aa cata fafa^ ata aafta atal a^a 
ac^i ai I 

■t’safai »» ^ta ai ^i^aa' fa'^a; 
caaar '*Ra*lf'«al atiaf l ^Wa Univer¬ 
sal Oil Company Ltd.-ifla fawtaca 
wtai ata ca, ^ap «rf^lta faiat^ natcfa 
c"ftfa^ caaaf «r?f fe«,ataa ^ca atra®a— 


ajtaat^f»!a m 

>•% 


a*% 

•ifiaf <8111 


faftfta m 

»•% 

Ifa^faa «i?r 


ftff m 



(fli aaa nfaiHtfir^ caasf 'aiaaftis at^a 
atafa ata atta fatal attaai 

«aaa atatata *r<tcaa faaparatm ata<^, 
('Bfnaj faata ^?atat) aataa 
fraaF »iaaa»f*ia atartafaar ai ata^ 
'»ttar«F atfafiij¥ niilBa >T^aif^a 
fttia cfta *rt<fT attf an artataa 
¥t*i^ftai '« artraatai >Ttattaa 


atfMBv, 'sfipF. '« wtn- 
fafr^ «rf^ caaar «iaa^a at'sa atata 
-stare'® ata i aatai 

aatai cafaftalJ, facatfaca^ l®Ttfa c«r%a 
a?aa a caaar '^a cata® at®a ^rtata ^®fa 
aat aa, ai aaja fataa atfa « c®»i a^ ai 
ca^ area i 

atataa’®: ^tareasaa '« f^^aa aa^a 
atai at®a atata ^®fa aa i ®ta ow® 
arcai ajaattatacat’ft at®a atata 
ataata®i 'Hfasiaa a^at® aa i 

®aa Double decomposition a^af^a 

'BTtasa far® aa i ata*i ’^aatt'f -aa®* 
atata 'Bfas^ a'’tiB a«ai ata^a i 

faf^a fa^ai sta’a. aai—fsfaa c®a, 

fetata^t^a, cafi?a, cat^tf^ata ^ata 
3?®jtfar5 at®a afafatattra artani atal 
afaita at® caai ata i '« 

at®a '«itiaa (Radical) fental »taj®i 

fa^3'?ta aa, ^®faa aaif®, caaa—^fattaFa*! 
-Braai fp^ataa ^ata« «reaat«a fa^a^a i 
at®a atareitatija faf®a ®tat® ^riaaa- 
fafa f¥ aara, caai ata? i naa cac^tfaata 
^atta ca®f«itat^ia^ ata® 

«if^ta faf®ta ata i fat®a atata 
ataafkaa atail ®ata aftaatai ca\^ 
alB® (Ferrous) atata ST^^® aa 

aife, ®ta :ff® atta (Oxidation-taa ata) 
cafia n^tta ^f® aa I c«reat^ atata 
Bfta ataata attai ata\ 

*waata afcsr «ttatafa aa a«a^®tat 
ColIoid-<fla, caaa—caVatfia cata, »!Jttat- 
faata l®itfa i 

at®a atata ate*! artaafaa 

caaw ^t?fa^ w ta^i ‘al arfftta 







>Tt*,tgr jrt^trsr? 

fe’fU'e ’it^itcs'fl ’?5'rt<*^ !fi:« i 

^5 «Iirf^“f (Acid radical) S|;’^Ji!i; 

¥cs >rt= 5 tcifw w«r« ’TT*ft«*i 

' 5 f^»r ^c?i 

3TW=il5?[ ijf»rtifii5F hfsaj«I 

c^ »r^ ’em «ffr?tf®i5rii sit^n 

'6 C*ltl*l?I S|® I 

<r«m « 

I ^65 « Pn 

^tCTtf®5i ■sr^^ 3Tt^tsif5 

TsjJT ^f^ajssf 5rj-<ifVf5ff 

»rt^tw I % 'srTntf®:? 'q?? ^[■q^i »ri^e m 
>rl'’it=r IJ5 n»?v car'Tlsr i 's^n? w csfaFc^i^ 
'» >1 ( « Tung m fift^ ) 

m nc? I 

^t?r «i5^a «c^sn ^^.ntifr^a 

^^11 tan jjajt 

Gelation) c<<’t'!5s|f?it*j •ar?*! ^^rji 

*{tr51 C5itf®?tsi »i^i:*r3 

WC*B ^9, '®i:9 <^9 "SiSl S|t3it9 

(HydroIysis-49 9191 ) ^C9 I 

RW C^m*\ (Dry cleaning) 

Hv 'e *f*nj5t cnt9t^t% •rc’f 

«rc9t^j '« '«f«f^ I 5Ft9*i 
Cftntfl ¥C»l ^tc^9 5f^ft!FT 5»l ?9 511 I 9911 
5Tt»fta‘i nNtiT“WC»r 9^*1 »ft«!it^ 

W I 

f^<^»ii c«iV^mtir9 cndifawt*! s^mi 5t«r'f- 

f;n ««« 


srlre I cnitt%t^ yhTBJt 

.ii»f 9 c^pcar •ifiiffaf sii, 

'« C 9 W>T?Cf^ yt^’f I 

‘fl^ *i?t«f'®Pi^ cnwv-nft^c'n 

fp«tc9 5i9»ii 

I s?tn«iri ^ni^itcf ^*f?r 

^*f 9 9 fC 9 ^f^¥*rtc^ ( 

f®li 9 cn’c’? 9 l*T ) 

3FC9 m I m ’Tt9t!T 

fC^Il *tr99il9¥ I SH«lt9 C’rtfs^H 

« «Tit:9tf5i9t5i >it9t5r ^?t'^'5 ^ 511, f^i 

^i|?ft^9T «rTtfsr;r j}t9t?r ^9i 
c*iir«r ( 91 »Tt 9 rc 9 ffsfcs^ ) 

^«?9 ^t9l5ir 599^5 »r?t9¥ 

^9 1 C«lV«^Tl<9 C^t9 iJlt lt99f ’ai?9tf 

5F91 ^9—5lt9t99 »Tt9t5r-9fC9!9 

9^ C^9! C»f«9l ^9 91 I 9«99 

Jft^tesr <£ry« *Tt9tC99 >—«•%, 

c9?Bf «iF, 9t^i>i SF®! «art9f I 

«rC919 9B9tF9 >*%-49 5f9 9119^ 

<49^ ?P99« ^<r9« ^«% C991 9t9 I 

»l’^fl9 f9^9 '4^ C9, W9 «rtij'<5t9 

<1^91*1 n^fal >lr-«. 49^ ^ — 

'»• ( 9f9'e 959159 *199 >6 C99t99 

9l^r99f 99t4't9 l^fal >1r 

^tn 9tai) I 

C*rel?ff5l9t9 0t*r91 919^11^ 

ft»11 C9fll9. ^JteiC9ftJ59, ^9t|9 
«TJt^r^^,'9t^!:9tC«lt*ft|9, «lTt*ltftif9 '« 
^*191*19 c3Fff9!i^^ ;?t9^; C99sr—9rN9 
cfe|fC3rr«T^®, )?r9f99 «T^£»t9t|® ^®Ttf9 I 
faw caW^ti^a t*fc9tn^ »rr9t9 ^«f9 

4®9i’f m 9Jf*ft9-—ft«9 49ft99 C9t*l- 
»ftC9 ^*1t9tf*l9 99f9« C999 fafpi ^[01 9ftft 
i;nt9t9'tf9f 991>9 9¥9 I 





c»rtf®irt»r »rt^t*r wc»i 

wRf ^?r 5-a^si i??— 

«<i¥ c»rt^?t*( « '«i*rfll5 fIjtcflS I 
«TrtRa ^Tnt?ii5 
!fir I ¥f?*l 'SC^a SJC'® 

sflSq ^tarcsrfl I 

cH's^l a, uqjf^ c’Tcaf csif^ 
(Radical) «l)*lNraF I 

^ Anion active) 
^ncqsT i 

•iiai '®iir^^ sitfTCH ntc^, 

I Reverse 

^1 Cation active 5Tf^tCi!a 
C^rtt^T35»tffl ’arTtC*{trJ?ll»I I 

‘flai r^:»rWi? ^eata 'flcwa 

^fi5 ’BjTc^itFRi cm^ faa^ 
c«f«i I -AW SIR 5si^<si<f «fatcna 

^C8r<r a^ai i 

(ii^ifl ua?F ^Hfsi caac'^a 

5tastS<FJ afsi spac^ Reverse ^itaRsia tfc^a 

^tafa c^isa I <ii^ arfapara Tm 
*Tt*ncvt^® a^jtfS '«fjr«icast?c#ia '^ithwi »i^ 
^®fa ^ai ?a I <Ji'asT wtfS 

Anion active C3!f^t^ I 
Ci#H„~-S 04 Na -*• Na^+SO*— 

CiftHjj" 

‘aiasiS c»it%at5i sftaRsia aal af^— 

c’TtfOTta ISatcafe i (fl{S aaa '«itaca 
aa, asast Cation ac»i1 cntfsaRT 'fla^ 
tfltcatl f Wl Anion I as^’JF Ioni¬ 
sation <f%atl8 t»i; aatfwl 

^ti^ata^ «fj5*i «rhisr- 


*T^c?a fesa ?Rf <^1?^ I ®ca <<^1 ata cs(«il 
•aiwi ?ca ^Raf ca, Fattv radical ai 
ai’rr^f ^fasi ?ta <rRar i 
aspa f’tfsfsf^atsi cjptatil® 

fn^^ac*ra aiRiRa 'siM^r^la; 


Cationic 1 

¥aca <iia 

'qtara 

facat's^ain— 

Cation 

Ci«H,3- 

-(CH,)aN" 

Anion 

Cl' 

^aa^aj faata^ 


aac'fa Reverse ^rtaRsia 

^flsp facna ^z^\n c^3i 
^na aatiaa ^rcsin i aata sijtc^cara ^*n- 
«f?i!i nsaRa aifW; 

Sltaita Cationic ai Reverse »rtaR!ia 
sp'ft^fn fa*ra^®-aa^ asiRjr^ 
?ca ^t:?i ^>1*1 ai '«i^ 
c^ftr^atsf wa 

^r^ca am ^a ^«5ftc^a §na 

I '^Taia 

^ITtC^C^ fsisif^S argi | ggRgg ip«ft^f^ 

^ ^^®rca 'sitlcas ata 
nfac-tn ca ^^ila <*tR^, ^1 

3 =i*«i^€cn aatai¥ i?ca ata i «i^;*ra 
aaRaa ®t^jrPic^"fsT a^ai ta I 

'«lR’T^ m ?Ra:5| ca, Cation active 
*Tfata*r ^rtaRsia »i"^< fa*f?l®- 
aati f^fvfl ajaaftfl’^ca aasim^fa 

asca aR^, ’®ca aff ^scaa araa fafat® ?a, 
^tai na"nca fkTm ^ca ata i aff 
afata "sisiatt® faf^® cvai 

ai na «ia:ca'cna «ifaat< i 'srta ar^- 
fSiaam f®®a afa Anionic « Cationic 
*rtata ^m ataita a^ta atca^ 5 ^ 
<a^ 5*tal5a cKf nftatcf ^a’lt aRf, 



UTar 

^ n I <*li| f?*Ttt^ 'fiC«r?r Reverse 
5?t*l}5 I 

»r^{<C^ '^l=?f5 
^cB<r cn«i I nNffl*! 

(^1 Anionic) affac^s r«i!a 

^»itatf»i %t»T*ft5T «ia’?ra *«ftC4, 'sira ^ «f4t< 
srar*f Cationic s^tatsT »rt<aia uMi 

atf, asa^a ^na ’ifa^ra 

^«ata *fr«ac^ ajui ^ra ^tca i 

cftaf^tasttfa «fTtcatf*Tat»f caWsf<ia 


( Cationic a1 Reverse 

»itatsr '«»T¥^‘rj (Surface 

active) Cation I «fjgn »rt*»C¥tfafata 

caW’Tjc^a faaa '«r?^»|5rvai 
I ^t*ftf*l*?®f^« Reverse TtatWi 

jfcar ^cia ca arajfe 

nt'sal ata, Mu ^ 5itf4 a,* ••,••• 
®t5| 8rr«l ca'^la ^ 4ca f Reverse 
^fSf VQ ^18^* *ft41 

a3fsr-4tc<a nfacntaaf i 


f3I<!,«t »|55CSia 


4^ 4^-f^fa’f w »ca C’lC^ I 

\\ »iir i 'o[tc»iru 

-?tt5 ^ 'sic^Hstwa efefate^ ^!8 “ilta® 
fk9\ j ^ft5( 4aca, ^fTsiS 

f I 

?f®l c^fawa &Nf»f4 f'lta 

^aim «lt^ C’t«tf*!C»ICf1, 
a^rtwaat4, Ml f^, «ir\f»i»i '« 4. 

^ftotvi Pita 

4al ^wii 3Tacff ae* 

ajaii carc4 4181:4 ^aw-i i 

^tf»a 

atas^ I ac*f ca^i fcns^^ifScis 
W'« It^-ailf! 44^1 f<c»fa 

araii nRifTa 4c< 4aata afi» 


^n5^»ffSc4 8 fvs^ C5if^c<sr® ’aHiiliJita 
ca?sf c<r<iai awi i 

4at« tT^lSa *it^i I 44^ «ff^ata 
afCt«1 ^fcaa 

4ai ^c^il I It'S! 41^? af^® ila 

iC4 ’i^ca1f«rii4ai ®fa Pirwa 

atfw I Rjia =^^4tca 

4ca a'sai 4a^ fac-ra a?4i« arWnj 
^^taa ak^a w ft'^ta ^ap 4ta 

caata ttcataja ft*? i 

*fCit ?c*ii, jfa 41^4 c*ra i 
an naafa new ca nf4ai 4*:^ c?«al 
^caft*?, *15ifan ca«ai 4C*?11 4ata caa 44 
c«ts/affn ac^ caa i fant^a 
’taa 'Stni atw* ^ c»r»i 4a*, 

«iiil»i fnai naF i 
TOtnsta cna i^ata na 

iftati nvf 4415 




csi'e^i ^*11» 'Bic^rnptw 
'Tt5 *1^ w c»?cncii «rc3rH^n:99 

C^fC^ ^msl C9f9lf iir*T «r«ftJT 9t9t9 
’T99 f^. 9!t«>jF*r»r ^99*15 9^ 9ftt»11 
9C*l^ I 

>4^. ^tc«99t«p WSl^r, ^^9{S9 5|t*( 

f%nt9 I 9W9 '^Kn C?C? «l9r 

4^15 3T^r9taf5l ’F'fll ?C9CIE I 

C9*r '3m«Tc9 cnzf. 

f^9iB9 ^t’lT'Q ^9 'BftCl? I 

nSt’1'1-fH?l9Pt!f 9Jttf'5 9lltC^=T I 

9 tf«»I HI ntC9, 

^H^ C^T CbIi 9'9t^Hl *19 

’TH’fJI ’THWtCHiI fHlHf 

^tC9 t f9®3tHt?l1 ^1-C?9 


Ift?, 'S ^fh% 

^■^^ W9tafH =991 9CSf I 

f^H 9^t9 5Ii:^t9 C^aft9 9P9I1 
«i9jtn9f 4H. c‘n9tf’Tt5rc9i'« vo^t. 
^i|. 4?f5Jt<1--fl9 C=^^C'f '4=9'f«T: HT«1‘9f9«rfH^, 
=^Hpl®5tH>, JTt^H 5ir?f9 f9^9 CHfe9fJt»I 
'6 C9a?l9 C®19!:9tS9^9 

f^®5t^-9‘'»rk?9»r9C9tf^«t9 ’T^fHt«flH9 

WI1 fnni =9311H I 'SIIHSF 

nbt9 9C9C9—'«rc^t’16t]:99 n^if^, ’T^t9t«fCH9 

f9r^9 9f^, wr'5t9 C^C9^ f9fs99 9f9l 

ifsi ^99f9 'q ffBHtl6 
9=19 c?«n I 

Clf9|f5!C*fI?l C9, 

^9 C9C=F 9t^9 f&ff«.>rt9 *fflT9 
9t9t9 ♦fC'^r 'ait9 C^tH 9t9l CH^ I 
^fH’fi*i9 c^n-f9ll^ «rjit«i I 


9f^ 


Tt^sit'ift^ “tfejj »rt5CT >P5C3ra «r®r fR'Pia! iwl'l 


«1tCHr99^1 nt9«lt*ff9=9 >lf^9 nt^tCHI >liC¥9 
m ^t9 nt^9 9fc»i *fr9*r^ ^9i 

»IIT ntw f9?jv-tf^ ^Mt9tH9 <9^ f99t^ 
nr9=99iHi <ir9*r 9fC9ii I 9f^*t ^Jtf9ii:?tft9i 
C9t^ 199^1 9®l5n HtCH 49{5 

ficn <9^ 9=t99tHt}8 919 ! <9{5^ KZ< 

99199 ^9^9 9't99tHl I 
*fr9^9 9? ^tCH 919^ '^®it^t9 9C9C11 
jot nf99«9i 9int9W c9 m% 

'al HtHi (Pfi:"l9 HtHi ^tCH9 W9lt=3t9 ^9^- 
*1919 *ri?t99' 9t9 I 

•9^ fin ^ti99 n*it« ^C9 

>***v ntm »<i9^ i^nttn nt99t9f9’F nfv9 

nfftcsj f^s(Tvnr9p fe9nmH9 cn 


9519 9tHl ^trn=8 ^C9, ^tC«~^«t9 9t9 
C9t=F C9 nf99t9 f9^ivn^ nt«9l 9t9, 
^519 C5t9« C9«?|' f95T«.-nf^ ?C9 I 

<9^ 9^199191 ?(i5 >91® « >»11 ntn9tnt9 
5t=g^?C9 I 

=ft99j9t9 nt=59 91 f®tcnnH 

n9)f®t^ ntHl9 fe«.nt?H < 99 ^ fHisiTvnfe 
^^ntwH < 99 *^ n?:«r ?nc9 9in n^jcaw m 
•199^ ^99t9 995 ®?rH^ *P9 nfc91 «rf« 
^t9rt9 nTt®iH nt=^9 wn ^«.ntfH 
C99tCH > ®»lt9 995 nci?j Cn9fCH 995 

n^9 9ti9 91 cn^l C9*Ci9tfflB 

®igrt3r ^9tn-9?f99i nr'e9f9 915 , 
HEHttHl w ^191 9fnftft 91 





jpt“f ’iNtw «rf^f^ 

vcj i«* c^{5 9rjt»iJr »i^*tt «'m 
c*ft*fir ^?il >fl5 v-r «tcns =11'stw 

^trni 

♦f1if% 'siS’TtCI ‘*^i3 

«rr^tii ^t<5i ^11 I 

t«|s Mn I 

iiir'® ♦riit^iL 
%i5 fiiitti ‘iftifii I 

3f^Cgf?l iNKI 

qitfS' I'll 5^C^I 

C?l^t1« 'flfs ’it^tCIT 

5tf*1^ I 

iti:^ ’s^’? 
s«i •itw, >«» c^^fi '5ffl1 

^*(1 ?tntB 

'S 3^^«Ftnr »l^3pt« 
n*it« ^ncTi I 

-tfq? ^tiit ci=i=i I'l’Tl 

cm mm ’Fii ^ttfif, c^»iP[ 
•fsitltif mm ^1 

u(iit^ <11^ «fiwiti 

m m *ffa*ilx*i fiiitki 
Vi «, nnit«i:cititi cv^ riiTFtii 
^ti^i mz^ 5»t I ^tm\ cs^- 
fiFi^ crfH ’Ft«*i c=i^i 

m*i ei m mm 
mm\ z^z^ Cl m cifin itci, 


«lf¥W ^tn it m *ftiitffif 

^ii=T ntiitifiif 
ar^’nc'ft =fi i 'flwcf =rt^%^ ^iwfi 
«ft*i=(tcHi '«ft"if ii'8 m*i 5fi I 

c«Ft!r cift=f Cl, 

-rfej =f?in?i 

‘flt niif® firtl 'SrffitwN 

=r*f=rn =iititci ^m^ fcii 

^tl1 1W1, “if^ =l1Bf»i«I I 

'5tiih?l •faiHcif fi=Ttci ijiiti 

’11C81 «rflifcii 115 --fci 

ltd I C^»I Wtll =T18f51'®J 

111 mzw nfiF =T^f^i 

fi?t^ c^Fiii ^is5 ficiaii 

«r^i c*!tc^i «fciTa!ri 'll it%*i ntitdj 

cifetdl ltd I c^t=r c^Fd del '»i?tf 
lii=f «ig3 nfflitd mz^9 'll 
Ini iditi nil dC« ltd I ^tlt'^ 
ntiiHfin 'flni? ntut^H *tfi- 

5t9i!>ti t5 ci'?t c«itns?di'« «rdi^’i 
11 111 njTdcnifiiti 'll ntiintiBdi 
«ir®ftri i4- entf^ ijdi i^cafi m 
nil Id I 'll fiitl ntiitil 
nfiiditi «ftitBfi id itf? 

3fi ni'feti't I 'flu ndfapd fditd ntn 
nidi I 

'jfi^ti fHciti^ 'sinci dll, c^ifi nn, 
ill« n?iii «ine*i'« fi^tv-if^ uii^ 

9fq i«,*ftwti^ *ftiit*irin ifv-itf^ 
<fll iidi ntiifiti itfiil n*dl 
dtn ’^tdi ’itiit'ifin ifiF-5tf»i'5 nti- 
ititi^i f fn lti i«>*tdi, n^it’di 'fli^ 
itii iidfl fmenttn ficii iitin id i 





wt?rt f^«5tsT ^^C'STf’T? 

^r’HcsTu '■rfnw »ftc»i^ 

«ft?ft?t «itr»T» >{^ti? I 

i:»»« >a 8 « »rtc»i ?tat*f4^c^ 

15 «t?l f^®5tsi 

fnfw»ri ^'f c»r gfS «rf«ir^-ri 5 r c^t’T- 
^rtcsia ^tJrti*r?[ ^rrs^C’F^it Vt I 

'^I’vtc??! w^rcni 

^ftn-fPT CTfW^ >a^ «f<fH ( 

«tf5 si^ ^D^ta'Q C^t¥ 

««^3r '«rfvc^"r=r 

>T5jC5T’« I ta^ «rf«ftftwr»i lii^ffTrc^ 

c^Jisr %»i=T «r^*i f?rOTt^?ti, ^•t? 

05*ff^ f9r»lST '®'^«| f^OTt=J^. f^®t5I“5p:^ 
'6 wta-itii*l«n I 'stfi:'®^ 3twT 

c<c^ «rtir ^-?twti «ff^f 5 rf?r «rR* 

c?HR otn^lsr I 

'B'N-«rtr^9^5T ?t«rt»it?f 'Bft-trhr 

^ 91 ^ ^tra?f 5»Hlir <a5it?f «ff«^f<fi 

^ ^t^«i 

cw I 

c^’nn «FtwtS\ »Ttr'? ?"f^tii vt'n^ 
fH '!?«r* 1 ^ «JtWC*l 

ar«cn ‘fl’f a»i:s!ta*i nfamn f^c?"ttir^ ’fli? 

f5rf^t f?rwt5Va 

l|n^ |f*ir«l ’ft^ 
tcw^R ¥ci5Ti 


^T'hvtir nt^trs^ ^t*rv >r5^i 
I «rr^ji:¥ir «f«- 

c?«ii I f^Fi »frf« 

%n c^U .^^tn 
Rat:? 5q^^C'arr>fi JT^r’s-nfam® »T^-irf ^ 
n-stn 

®R:“r?r '« 

csftnt^r c^r^t? cell 1 ’*??!» ’»iiaFc*rfl 

I ^tai 'tRf?il ’ft^ R'c? ^t'e’ ‘«R 
Espial ^aata ’rtfi cnHtC¥ ^Rj*f 

^tc?a m*f9 at^ca Rra Rrca c<ir«ta 

^la I «aa*nr -afta fa f% 

c-ia «TaR itfaic^^ »rarfa fffw 
afaaj ff^5^ RaR«t»?caa at^ta «ta-r 
’tcaa ftaf 's -ifiitna mvj f%g 

a»it^ cnw ff4^- 
c«t^caa Rata ^F^c-sicaa wra 

«?«ta R^ta ^caRai 1 a^taa «tata 
aJt catff ^ 1 ? ffta «rt?cna atwint*! 

cittnt®? caRs, aRfsa a'st’^f® 

f R*?; RaRait»\iaa ^•ttsH ®t: ^aatta 
cat*?! «aa^ Rata aF\t<an:aa 
®t: ^t'^ata ^tcaa «taa R*?t 

wtata ffai ^caa caa Rc¥ Rg 

l^rafar# aw eta asiaa 1 «rata a?f 
c®i ^ta <tta ta<at «taa^ R*?te« «ffta 
a^aa, Rcat*t Rat^lpra ajRata arcf 

ctiaa Rf w awa I vRRi 


lAawpwiau^Mk^i ii 



3Tf^f«4Tr?[ *ifam5ic<<fw c^msT c^ c^^f^ 


cvtw ntdw >r:f 

*f? ^'3J^S[1 »ff*l^3 »f^T*Tf^ 
fe*ft 5 t^ ®t: c’jf»i^ ut'^’ffji ®t: 

wt*fsr I 

^at®f *iiV <§1*1®^ *ft^ '»»fiica*ir 5 ra 
^ta'stan^a’sffsfaf isst^ «f*iti:a 
^fflisr « a^tfanat c^cai <st^ 

»ft^P c^taiata mw f^wt^c«ra '»itn? 5 f 
^t*r / ajaia, fa®ffc=fa — 

?f<f 4 ^caF ’^araastca c^t^ii. ^taat*rfaaf 

fzw^ atana «R<»f aFai sfa i '«ir® uqa^ 
aaadfjfa ca"f«fiia' acar ^tartar's aa^c^ja 
a^taa *jttai ^faftc's i- ^Nafaj?- 
caa sftar afa 'oiaftfe 'ara^Ha atsjcaa 
^a^aaataita haar ’r^*r cac*ra ’racatfn'^ta 
la ai «(t% 5 fr«!l® 

3 ?ca ai I 

fsfa aata'G acna, atar^f^?a 
^^tVI ^f%a ca fasta acfecs?, ca^ ftaitatata 
atw fa^t^caa flaitatata ata^^ faata 
¥ra mi <51 aa? ata 

«R<araa'®1 « atfaraaia faa'c^ 
a^ajta ^ta ^tac^ i ts^atar ^aaat<ata 
at=r femaa wrsr aa, ’’arcar ca c^tiS 
atff aacata ^acafa® acaca. «tc?a fai:^« 
Mtatcwa ftcia 5® faca; aca 1 'sca^ «tt^a 
ataai « JT^artiaa aaaiS^ ati^aca? «itaai 
aftf^C« f*rf«fa^ 

acai I nfafnata fwtcaa ajafta 


^a^a nfaanata ^-aa mi facas > 
®aa'atca «t 1 ^ am »ratw- 
ftwta « acatfaaitwa mf fafa^ cat^n- 
cat»r caral c'sV^ g ^tfanat fa®tac^ t«a 
abacas m I ^ta <iil »Ta 
'^tatcfa ^aacv '« natar- 

cpasata ^a^ai vacas ntca 1 

^91 ®t: ^Ntata ^ta «taca 

*«tac^ ^asta’ ^ata ^siteai ^ara 
faat-f^^t*! aatcar f^^tcaa ^fa^, ataafa 
mi, fatssfcaa «ittat«fa -g a^’t^a, hsstfa^ 
«ff®®l « ’^aafe, far?'?!' aataff^^i 
(iia\ fai»ta, aa’^ta « ataf?!f® «raca 
'tta a^ar c*f“r *Fcaa 1 f^fa araa, 
firr'sjas® wtf^a aafw « afe f^'ia ^ra 
'sta h®tfa^ a!a«ifj 'g f*«*nf%'a feaa 1 
45 fr® fawfa « fasa*!f®r^ 'iiaa'caj <srf^« 
?aata ®rw«!i ’atft’T?! faal-aa afai 
«rcatsfa 1 <aa a^ra fa®fa a^ 5 Ff« «rtafr?a 
'araaf aff^ aF'Kasft atai a«a ara 'aa^ 
'afatcaa faa?!f® nraa fara'a atra 1 
ca itfi^ 3 ?!f^a afan araraa, ca «rar«r 
=fat«fa facasT—(>) ^tt^^Ta? aFtfaa?! 
a^^ gaaa 'afsaa! <aa\ ^tc« ara atra 

afa I f¥i altar's nf^fafs ®r^ 'a'fK 
^aaa m "cfta atPiv 'aa^f«l (a) cfts^ 
c’Ffsi ca'tai car^a atlca car^ wf^ai 
'sai a^'Sfc^a 'SfratsR »rtca ^aa vnaa 
cat^ ca<? «itrf, caatra ^tatcaa 
«rrataatai '« a^afa atai ®fa aa»caa artt 
'ataai «t'stai aar^ atft ? («) afsaa cm, 
caaa that's fa^rt, aataa, sff«aaa « 

ataT Isrtfa, caarca ac^tw at^pf^ 
farwat^ ar? fara atfl I 



^srfu mxm 


m ’fw, ^'si «ritf^ «t^tsc^: 

>r-ncinr « *frff*ftn 

’T^ w c^r^fiicf vtcw »!r«ft:!ii, 
(^) Tfcv ipr, c»r 
(«) Sft^I 

^«f^¥ai vtcw •^tntc^n I f^iifS 
^Jt*ftCl| fwf^ f^C?C-f9 *« ?CT 

cftni f^«Pi »r««r 

tiTf ^ftwtn ww I 

f^f^r ^sr, »nc??i 

vor c^ iit« ?i, ^tw cFOT'e «rc=r^ 
c^ •I'hs »r**lCTir (c»il‘¥^»i) 

fena iftlSw I f^wt^. 

«r^r® f^c-r^OTcsTfl «rr*f3t 
®tl»R ffCl nfaWl. Bftf®5 

«ntv ^t5i '®tf^*r c^ftflci^^r, 

'ittinj ’T’FC'ifl WF9 

’ffli »r^c# fs«f!rfe c¥TiT *ff<i^iini 

CH^ I ^W\ flWJr—*ftfl11 C^, 

^TTfl fe*f8 !«i ^5f, 
c?n f5^fl 
«1 ^ srii w»!l 

cwi nm c<r-r^f^ w ^C5 c^f 
' it¥t^ntw sn I 

«t; ^fWFt«f ^*i!i, 

^■nwi « ?j*r ^ ¥«fi, '<M ftwtH '« 
¥tvftwii n^tvstc^ i 

»ntTO5r ic¥ ¥t^i ^ip¥ ¥ti»i cm?t 
n«wn ^tn c¥=i»i *it¥ 

cicf cre^i *>1 cw^n 

^ I cf^>i 1 w <t¥i¥ 

t 


*ttW5I SO. CTC-Til ar’tf^ HW ttwi 
«tc? ¥«C¥ f c? « 

^fl ^C*t5 

3Tt«Jrt*i »r"0t*f¥ ®t: ntn 

r*ic'f*rtn® «rcN *iit 

'9 JT'Stnfsa *ff«Fl ^fifCt CfST I 
C^t<P 3T^*!C4'« f % ¥ST 

4CJrfttcaj!i I yc*i!f, ^mtfsnOtn wt: 

“tt«f ’fafST^a 4a< ®t! "ftf sfW 

cw. ^rti- *•. 

sot¥f*i»!ts(; ®t; fa. 4. ^tcatvirtl 

«iia^ ®t: «fa¥¥; c5C¥tt«f«tf¥ita 

«iajtPt¥i c^»Hl at>fi¥t¥i 4a^ ®ts «rta 
C¥fa, wtsita ’TtaTa*i-®tia ¥ajt*f¥ f«f. 
«f"fCFsr, atcwfta ®t! atfSa c*f^ »t! 
¥jtcat>^ «t>r; «ft^wa ®t: f^cai ¥itt«i1 
«ia^ '^ajN^ fartai 'ecat![«l; cnMytWf 
¥ajt*t¥ cafaata c¥t¥a; ^«s«1i¥Ta ¥aTtn¥ 
f¥. f®. aff^a 5^tc|a «tajtn¥ «. 

c¥tcn9»*(}ta, «fajtn¥ fn. '«rta. catit^^ 4a\ 
5>t: c<9ra a^lSata 4a^ c»rtf«cflfe atftata 
^jt«>tc®fafnata 4. ^ntfaa, ¥ait*f¥ 
«it^. 4a. at*\Kfa¥¥ 4a^ ^aitn¥ fa. ^^. 
jjtatf^ai ofcaa acai ¥CT¥¥a a?tata 
»|S|l¥ 4C5!f^*ia I 

?fi ^fttatcaa c-tw <twcna ijn- 
aff %aa fawta ®*mt¥ 

asitiatf^® ^awtfa¥ asritf® ^f^wta^jnf 
fewtaa ^taa i ¥¥tw atcia i[«Rti 
4attaa 4?*^ artn^tr® mfk^ i 
4tH^r» ^aa*tfa¥ aintf® ¥ta^ff 
firf^itas^^tfa ^catif® 4a^ 'ita^artatw 
¥fa¥¥a ai^arra ^iwta 'tjrf <f¥tpaa 
nfm cnta ^taai ^ta^¥ ¥ a^tntfw 





^ ^ c««(jv f^sr ¥^r<arc»rf '«f^® 

c»CTitl5 Httfs <!f^ 

nws ®t: «fl. «rf?. 

.wrti 'tfw «rtr*i «itc»rf^sii ¥15!^ 

C'Sft'^f «r7t'a 'e?t5T-®t^C5|5r"f®t«i nfSi^irafvBFSf’ 
>r»lc4, fefiff-f%i55t3r sff^sfvff^ ®f: 

f*f. <fl?. sr*?t wt«i 

■^ti^tntlSir f^ssn:?, “tt^tsf^wfsr 

*fNt? >rst*ff®®t:«fl?f. iii*f. «jti:«it5i?'l 

^(fCT^r f^SBtsi’, 

^wfsr »r«t*ff® f«. c^, 

c¥Wrt^t9 ‘c*fVf«r¥ f%«rra 

’TWt’ff® ®f: C¥. C«F. 'BftCsitFSft 

^CTsr *(arhrc« tfsr«f arc^a fe’tcatfn^t’a 

•^ma 

*»r^<frf»*r ^r?a fifcat^r »i"*ic# 
f^taFsn’, ?>rta=r nt^rta ^rajtnv uqar. 

cv. ®irt5rt a^asT ^ 5 - 

aFCa^ c^m ^larnf^’, 

'« nmfa <ii?i, 

c^t*i1 at^iai ‘®tar® ^af^c^a 
«ftf*(fa«i «it^ta *T®tnf® 'arartn^ 
*«’(. fe. 4»i' ^at«a ai^iJf ‘aKatc'rtcaa 
*rt<rta JT'Btnf® ^aTtnaf c«?. 
^tr^rfRi ^aa ‘>rta 

‘^^twlBw «intca*i^ ffafa^tH 

%Nta aT«tnf% ®t: <s^^. 

’’itaia Vf ‘flsf corwfSaf 

cafaata 'Bjjt'S 'flfar- 
Jrta^fara-u^’, fBf%«.»ii « naf- 
itata »i«t*ff^ «fajm ^U. at« 
■aWa *«rf^ta « natfar® cata' faaca 
'0^ ^ ntati »r«Nr« «t: 

tfi»i. fn. fiital «rtwt«ai araa *»rt^f5riF 


asFtaras irtffat^fa atar’ irifta a[*ttta* 
»r>tt# i 

fafw -ftata aata^f^ ^tai 
«rtr®it5ai-5raF faria a^«i « «tiaa*n**fi 

aai acaf^»! 1 ■<aata 9fraa?h-nai 
aa §f«?-fa«ita »itata •aa^ a^tana 
aataa Htatai ^ai fac«ra a^^l caa, 
^tai aiaa aPr« -ttata %faaaatf« cata» 
'aayt*f¥ i5. «atl. ^ «aa^ ^aJtnaF csf. 4a. 
atai'®t»t^; naK-fawta -itata ^ajtna 
atat^fa^a, ^aitaa fw- f®. faaa; aataa 
atata ^ajtaa I&. «Tta. caatfe, ®t: 
f^. a^, ^rajtaa a*t«^a^a aa, ^lartna 
4a. 'ala nt^^, 'aajtna fa. t5. aafa^aa, 
®t: ca 4a. far. ®a. 4[jtat:®fafaata 
4 . «itt. 'eatfaa; « <fiata aiaia 

®t: ®taf^^. fe. «ia^, fa: ®tafafe. fa. faf?ta, 

■ > 

«rajtnaf fa. 4a. atatfaa, ®t; 4. fw. 
f^aaita 4a^ ^aiH^ 'ataatataa.; 
fe^vf-fa®ta atata ^rajtna fa. 4(11. 

®t: 4 a. fa. at^taf 4a^ ®|; fa. 
4a. atfa<s}fCf; «Jtfafa®i 4 aian 
wiaitaa? fa. catcaa 4a^ ®t:, R cw. 
c®«ata i 4 a?t®f atata ®t: f%^a 
at^ata} ffafawta ataia ^arfaa fa. 
oepitBa; a?fa®ia « at^faai ^tata ®t: 
4. atfaff, 4 a. aata, ®t: aaaaa 4 a^ 
®t: 4 a. cat. a?ti ®tat®a 4 famia® 
acaawa fafai fa®t^ araal 5 cataaa^ 
a^®t« «rala araa 1 ®t: atartaia *aiaj^' 
ajta ata’a^ac#, ^aita® 18 . «ita. caatfSr 
‘anaiS ^ at^, faa 4 ceaa 
a*ac#’, ®t: fa. f®. atac 5 ^ 5 at ‘ca^faa 4 
afa® ataaata cataajai' aaaatf^a 
®t: fa. fa. aa aitaa a^, aaitaf s?faf»a 



V 


w ‘^wi tfft 5 *N^«i : ^<fi’ ®t: 

fn. f«f. cB'ent’f ‘»itn 'Q >111*1? f??’ 

®t: .cv. xsr. fe^*fi ‘^?wtr!f?r nr^^rr? 

4»r. C¥. C?t? qsflf? 


c?5?rcw®»i 'ilNv «t?t^ ^41 

'S ’ff^? fecvtC’T 

f?®t5(, 'e 

^flsplB ^tl*ttwh5aF ^tlftf^ f!n~ 

fk^ \ ®tJ ^9i?®si ‘Tc?? >r«t*r^5CTF «l 
'»^ti9^tB5fi-5taF 'sr<;n«sf?‘T ®t: 1^. f^. 
®f; C3r. ^*i<i[, ®ts f^. «|t5t^, ®t! 



?r^l—c?t? 

>j?c®, f®. f?. *itn ‘BifOTtc^ ?t®i’ ^>r. f*r. ?t?i5\9?r, ®t: c®. '«5r. 

>r"^ ®t: f?5rr?t?*i ®t: <<>[, c^- ®t: Pr- 

>r’Ki • ®ti '«’sr. ®t: i 

<iiir?1 ®t: 'W. c^f. s»5=r ''#N 

cctu'?t?¥ ?V5i’» '»wJt*r®R 

wt*r® K fH *rf c«tcf 







SIW?5? t®. <fl’T-^. f®'#^:® 
fwsi «rf®t^ c^jftac’TSf 

«Tft*t«rT ®t: i crafts 

®t: ft'WI C’TSTC^® jf’sitsr- 
f®^ ^'«(i fl?!, c®t5f 

f®t-(n ®taw f®f*f f®'ll •sf?'*i I 


tfjfts «T®i^ >!^r 
arc«fr '«®ft? f^3T%i ^ nwttr 
=a:*i??i 3Ttirt^t?!r ^Pitm »rfw ^ 

I 

cm 5-f^!T «l«fK '« »| 
*rtwN 'Q c*rtt®twfl6w 

^ta^ttJfi c«n:¥ «rhr >•• 





ftwfsT ®U«Jfisrifta flfW ^ 'e '®r7t«lftf^lt>i 

sfcw^f 5t9 f?!f '®t*fJlffl® ♦itlTlWf wift ’fil 

fw%aT® c^5ft®c*T9 si?tat^t, '«it^ «nr»f 

»rtitf^ "oaiMr^a «rtt»!t55rffl 6 

•n «4i fir® ff®f tjiwpffr f®4t fWt» *rf«ail^ 






fl»f’iWf^CSTfl f ^«l'3s:‘fl^l8 

-sr^iri ^t«ff5 w«»t 
«rt*f f«<. c<t^ m '<>•9 

I <i|i|tj 8 f^>ift *1 W*lt<(tC« V?I 1 

^ir ^<nt ^ 15 ^ c^sri 

«»j5 ^ 'Bitr? I 'ii? 

«rN9« ^»i«i cit5f«it5r «• 

I ^ 7 >^v) jjtcfn c«tt^t 3 faster 

^ramia i 

^vattla vafe 

ifla^ m- nt?ti csit^ 8s» cftt5 ^tasi i 

c^c=v a a^af-a® 


faat^ i fa9*n 

c^tS> '«^ ?Fta<rtata aijt^f^fsifa'N 

f^vr-fsr coti=f afFt«ir*iftati*ia 

*tt®, ®ta, ata, vcan’fcfe® NJtf% 
sra f^ll ^a^t^r^ta ^f®fa- 

®asi{8'« c»i<<U=? aitJJtCfa >iajts 

c®ti3ra aitiatsf’T ’^ai ?taf^»i i atatt^r^ 
at’pata j^aa aitaai '« a^caaf ^ta'^a aif®- 
fatatc’aa af%a « srfear 
w>fa, 5tartai:’P ca\ai-f^^ta <aa^ 
ataa?ta 4tata 'Q e\t»\at?t'5a -ttl!a i*ifSi«F 
fiSa caaata ?{catn'9 aj?»r ■fcafit»»ta i 


'5(^ 

«ft»f 


fa’a-a^t'S aratfa ajaig i ®ta faatN 
'•rtatcaa aFuat.^® i caa a^'^ta, a^’Ffsiajtnl 
^fsa fa’aaaa «if«taa «ta5*a 

aatfa^ I ca^ a^tfa'^a >iiajS a^atafa w 
^tatiaa 

aiTatm att? faM-m ca, ®ta ai?r 
nar^v nfiisi »!t« ^ai ^itatcaa nc^a^a 
aa, af¥« ^t-^artiaia aa^ fecaiteraa 
V^n at^a ^aai cataa ^fa i ataa 
«ra^a^a; <*1^ ataa at'stfaa; ataa 
atwaa an « afak atafaf «ta^ afasa a^a 
fwi 'sta hal%¥ ataa-Qa 

aiR:ai mm ca «i^t ^aTarfar a^-sra arati 
ms cal aa wta aca 

<(fflii ca aMa «jtfaa«T faarti 


a^taca, ®ta ’a^aaafastca ca afaatra 
a^’^^a « aa^^a a^ar® cacaia, '«1 
fasacai? ^ta «aal8 a^ta 
«{^a, ata^, fafla facta «fata. ^ata, 
’Bi^a aai’^ ^aatla mvs cacaca 
ca ? ^aat^a aai aaa ®ta nca, ^ta 
^fatg nf^ a*f®aa Ifwa 'ata fafa&*nia 
af«a faca r 

®itcaa «ftgr ^taai fa^Sa 
afl 'atattaa If^iti^a laai ^tattfa 
Ifwa^faa a*a’®l ^ataasi e^^afcf 
aitcatt fa«|faa5 ac*a. ai ^laai catc« 
atfaf at i aar aafa® ac’V. at attan 
tiact! atf*i[ an ^ tt? «iaitTfl« 
mmi w aiaw cirt clif, 





«Tt*rtcf9 

4c*r^ ’TTsf ^C9 f¥ca cn»i I 
«r®r¥ wfcii^ HI 3T^<! 

»fc«r ill a^fC'sa <ii^^ nn^fi- 
'SH «r®T'SF c^WcHtn i f^f«f«i 

fHtii? ^if^n c«i ?ca?f ^^1, ^f?i '»ri;-F‘rt^?iin 
«ii^ c^ 

'BftJiai 4r'5T5j'tstc^ ’“ftf^ ? 

'sr?[ty—f<^«n -ill 

WrfH 1 WtCH9 'Itl 

•rcat'^ I “'"st^ ^sitc-<9 'ait’tiJta 

*iC5^, *a;a‘t ■'^ram »i^ H® •ftfa 
9CHI’’ «^c®a -ftci c»rtJ»i, <srrff c‘«tc<p 
>r<'2r? 5^91 91 'Bisjfn caffn c«9t«F 

®Hj9tr^ f«rnl '8it9tcif9 tgsfJi-®t^tc«9 
C9n^9 9<t9 i 

*rC9f*F satCHiJ '«f9r >Sf9tH ^C*!! 
99t*ltCff9 f95t9-*rr®' I lilHH f^gg 

^itsiai fjpsttH 9*^, 9t9 Hr«f «ft»itc?9 
«I®J^ n^5Tl HI ‘*ft9fC»l'6 ^^9 HtartCHI 
^91 9t9 I ’«ft99l H9 C9 

fHC9fC99 fil'^a 9sf9 ®1 ^9, 

^9®!tr959tH9 fnaiTcia C9\f^s^®ta 
^19 ^t9l 91 9C91H, f9f99t9 ®1 ^«Pt9 9SC9 
I ’«r95 c9 f99t9-M%9 4® ^rtnai 
9'C9 9tf^, f9®tW9 *l^tC»llF^1 

¥9t9I CW91 9t9, ChI f9Bt9--l^9 

4C9t»f ^PW'O «lt99l *19 H99 f99itC^ 

=9^9 HI I ’art?? 91 ft®5tCH 
sr®j 9^9! ?c»n, c?9i 

(?91 CHH, ®tt ^t9t9 *lf«9lf^® 'Bf99l 
*119®)®* ?C9Cl--*‘fl95V9 Hf«19 f9«ltCH9 
C991 9T9 I «1f ® ^9®rff9^ 
®li? ^t9 C9FtH m »T®T 9t»l 

Wtft ^WH HI i nflf- 


£ 94«f 9^, l<f 

9t^#H anir®—uiiHH f^, 99N anrc®® 99 
999 «r®« 9tC¥H I 9®®: ^^91 ®C9r9 
f9WI9r9l f9Bt9-9t^9 «fC9t9 ^ 3?C9 9tC¥ I 
^^®“9r®' ^f9rC99 9t9t£9T ^991 C9 
99 ®93 9t® 9Ff9. 9t®tr9?F C9.®f9 

99 999 9"^‘f « Ht® *ftt9» 

^t9 C9l ^t9C*f^ ®tC*r9 f9C?191 9C9 C999 
Praitc® ^91991 aptS?®* 

9«91 9«9 I 'Slt“59, '8lt9tCf9 ^J®T9' 

« ncalH* astH 4® ^9t99i CaFlH® ^t99l 
9Tt9t£99 ®St9>f95tC99 9tl£9 C9 ^iwlf 
95®99 f99t9 ar?tc®a «rtcij, C9^ 

9?Hr 99t^1 ^9^19 99C® 91 «q9^ C¥t9« 

f9^ ^9tC9 9f9 C9^ af9C®9 ®99 >4£9 

C^f9'« 91^9 CB®9t9 "9*99 art»tt9, 9f9 
'9t^f9^®tC9 5r<FC®9 HrT® ®r9 C9^ 

s99£®9 9® 59t9fB fH£9 faniatfs- 
^® 9tt9 C99, ®t?C«1 'Sft991 ®t9 <91 ^f®«- 
®ti:i*F ®t9 91:99 9t9 9tf®9 9C9 M I 

9i:9tf95S5t£99 fafnfe "itHI Psycho- 
physics--9®^nc®9 9t9 9£»t«fnr®9 
9"9#i5 ^91^ -It9i-9:9tf9®t9{59 

§C9r?» I ^iJ^FiS 9^9 ( C999 91189 ) 

^a®tt^ H;T9®9 ^®|^ *f9t£9 91 9tt?tC9 
®t9 5t9 91 c^»9 nt'sai 9t9; 

£9t9 ;fC9J9 ^9’^J, (Duration) 
9l 'HW C9Ft9 f9f9l®t9 9l99t9 

m-'ih ^£9 ®t9 '9f!®9 ®t9®9J '9t99l 
^arc® ntft; 9f® 9f99t*l 9t9 9189 9l*f 
^-'S 9f99t*l 9^ C9-tt£9 9*^991 9t69 

^«9 99C*r9 935 99.ar «fH5 ®T9*n^- 

f99£99 §99 99’f 99^9F1 ¥91 3?CfCl 
49^ «l|^ 99 *j9Hf9® ®9ltfir9 f9t9W1 

9ftf W3? « 9£99 9"9#-*?ail8 f9<f f99f9 
cbIi ®91 fcm I ffl §V plW 





(Individual) 

^ (Mean) I 

CJf'SSl I 

>•• «srit*r ‘«5 f{S ^iw 
«srit*j, s>t^ >3rTt*i, -sfm, <5rjt»i « 
itt dtitsi «fwtar^9 

«f*r»ivir si>c9, 

=*p5i 

■srrsj^^jt?^ m ?c»ii <sEntt*i^ w 

«rir3 f^f^ -eafSTlSs cwP( c’t 

ntacf fafJTl i c*r^i cn«i, atca^ »» 
arm '« sb- atjt*ii¥ c>r ^••’'srjtc»ra mt^r 
f^p'® 91 armc^ atcaa 
*(WT fs^rata, »«» <srjt*ii«p faata »« 
•srmcaf w-r ata^ >•» «srjma 
«r«{«a afiac? i »f?«? %tta a«ii 

cac« ntca. 'srit^f ^fnia 

&«-4» arim csit»i aF'e'Sft^ra 

IM ^^^arc^^tcai nWaWca t%a>t«{B 
«jr?*fWt»lJ ni'f?: C5it *ij=itr^tc*ra 
faarrc^^a C^Z^ >It*lt9)¥am (Gene¬ 
ralisation) mw sf^-^caija ®*ta ^ai 

'«f*ia ca w « 

c»ft8t^ ai ^at'e 

siai 

iK«fj ^start »•• •artw* 


Kt%u f<F« ’rWa b*« afima ni«rmt*r 
«ri?®a afcat^.i <at^cai ?i5 

ca afc^if c*{i>i af-dia cs^^ita aai f«rca« 

ca^r fai't ai I «ta '9?r «(t«t»T 

can «r®j’8 ’Pta '6 '»r^f?Ntta v-^aa 
cpBi^fa fafas acacBt i '« '®ifafa^ 

ac9r« *4^ ^rsjffsiS ’r®! 'fla*, at^caa 
®Ta ^a5?ntr®af naff's a^aB i 

a^«: ^tatcaa '«s{r«®®ta faafafa»r 
%"a^aic*r ^sa ai i «jf®®:sta 

far«a ^ac®a '“itc'i i 4'fica nfa’?ta®tca 
^a4a ^ata %ca'’^a^ftcn «raca '*?taai 
<4f{6 'sftc^rta «rf^tn c?ac« nt^ i '»if®tc^a 
na 'sfana feaa, «iac*ica ^r^raa— 
^aa nfaara^tca T?^caa «rtafcaa »f* 5 i:a 

^a I ^tama ^faratf?'« af^w 
•if^* al^®aterl faa-a^ntcaa 'Btca^ffga 
'sft^ta "siaai ^tanaa ce^ata 

aai caca, cn^tl c®i art^tfaaf i 

^fa. ai aKfa^^ aw, aftatwa 

at5{a ^taat« «rf®fa?®i cw»ra 
»rt'e ®ta ntfa «r^tn a^wc® f 
nifaai, ®ta aftaw—^ata atcar «in^caa 
cw ^tata ®r:a ^caia cw 

amai «itatcaa cw'aalw ufa® p, wstc^F 
«ii 5 ®a WFfa, "ai ¥ca ^arc®ntfaan 

a&tl «rtatcaa «tf««f®ta canta 
'■ifaw's^w cac^ wtw l Gestalt Psychology 
^ntta «rlaai waa C¥taffi «r®j¥¥fir, 
w ysi a^iStft fa(iiwvTca m;^ 



Wt»T'fPWltir 


511. f%«?f nc^—'stf 

'ifflJisrpia 5rc«f— 

vc« ^cii I % 

«fW ‘«^{5 <£(' 5 ( 5 ^ *iniC^ a*R{S >£f'®J5J' 

««csr C'$»f!il5 «rt« ^fit ^11 

•fftc^W ■5tfl®C»JF 3f»JC4« il^fg 

«f<ib -vstaw I'lifef 

«r'®iflp ^ffl, '®tfsT 

^?<pi6 f<5fii¥« ( *f(4, Nitf?) 

c?f«r sfi, c»rf^ 

?jf*r-> tuffs *;(<?1. v«fiB 

j, <flffs « 5 ?if*r I «rc^Tfis 

»irtC«F (AffS '?’!f 

^iw 'e^C'fiT'h® ^CT, ft9l '« 

nfi'srt'® fcir ‘flffS 'BfJisr fjifsf'ht «rfa'®t^ 
'fid c^i^Vs I 

^fts fjfsr, fwf^rq f^t 
(ilfte >44 f I tilfl »|f^? 

^fea «rftn f^'5|-af5t«« 1 * 1 : 3 ;? 

Wf facii f<n« vflffSqta 

antH cvc»( I c¥^5fi £ft*r-rfa«ff'e 
£>il tiift -ifv 

C^f3«f^ «itt^ I st^«t 

«itPK 

«rf5 »Rif na^'fl « 

mnj «rf^t^ «»»it*i vw 1 

wrt, ftvhr s(t« 


frasT, is^fn '« ^arsni wx c^ 

»r*»l# ^wf(=r, wf 
f^1 «r^ffa faatff §*tta c*?t 1 
<flflB 'iiff ^ ac*i^ «ta 

iikm «ri»ta (^1 c’f f® cft^ *11 
cf^) '«ina «rtc« (flc*! *('®ca 1 cffsi's 

<ilffs 

^fa wr’Tta I 

^t^ili^a C 6 ^ 5 ?ta 

ff^ 5 ?f 5 « f tac*r^ 
'^t»iai >rf 191 9ja >isia ^1 c^a »Jtfv 1 

'Bii^T«?t*l ’«ftc 9 ii^C 5 i W, 'sta 

tn^ 'e f^tc^ia atai fif'et^^ ^W'« 

5 rtata«i «ra^ta '«?t*tai ^1 ^Ba fac« 
ntacai ai 1 ^^5 fea® aai:*|a aci 

<iatc«a tiifiB«?f*f aai caa 1 
fta'Q afe^fa 9ii«ifS afa aiafe ntaata 
fa ff^ai aaK fift^ata atftcai 
at^ *tcf ca^ araafc-i fai ata, 
?a farta Cfta« a^ata ^fa CF^atw 
^sffa^ aca fek® atw ^af¥ l 'ataai ^t^^, 
aa^ aca ala 1 aitcatf 

faf«a 'aaata faf«i a^ wfar<ffH fia 1 
afiscaa facaa <af|S wia^a aftrt^ 
facaa ‘ffjS cataara ®ataai car#! 
ff faiaa upfIS aft?caa ffci fecaitfiv 
W 9 atM au ’fta car's aica laa^ 
aa-fifatf atra a^ca ^itatiaa nan 
sra#s an '•di atfn ti 





W'i ^tt?? atsn 

5?t?r 

tc»i CTC« ntti «rNt?nrw cs^ta »nLi:<f i 
'PUfif^ 5tf»l^ TB ^?[1l 

v% n!^ '5^'f^ fti «r^Tr’?'5 !gftr<. 

ftfcit vnm '8i^«it??t*i 

CfWt C^ *fttB (Potenfialify) I 

m f%p ^ «ri i?mf 

‘in fw, c^rf isfstv 

ra ^ >wtnrrttr*r i jwi 
f^^tn (w*ftBRr) ^i?r^ ntcw. 
f^srik C3f^i CB ’T’r nj «r5^^ 

c^ ?rBfwn, 

“Uniformity is the rigorous law of 
nature, what once happened can happen 
always* Law of unifor¬ 
mity-1 «i«f| '®t^ I cBtntRi’r 

^C»l «f^'® ?rir I 

f^f9^ I 

=11, «r«r^fe I 

«r^B m ^ n'9tB t 


5tt>19 WPBS ’iltCl f 

^rf! ’J«t9!|t'9 

^ ntr? I B%cw 

^*ti^ •itfit’ttf^v 
»s:^ fW 9Tf^C5^^tl 

sf^lS® ?CTr ^U^T9\is ^c-® ntc9 =n f 
^®9t^ ftptfe nficn-r, ‘iB'lB 
’f\iv f!«fstl ii^ls siTffHB Bf*r 

^1 wPrac®9 

5ffC®9 Sf^i5® 9C9 «d, 

®t9 >rat9T®t9 '*>rt*iai ^1 ? 

♦ttBtt*! ^ C9 99t*T9 

w\f5F¥, ^fWBtS 

flltB sil^t<l?*9’rt*f9 f^rfs® '«l^W®1 

f% ? fs^BR 95(41^99 fsc^iw 

nR’F *t3*i<n:99 jubt cb 9t?l9 

vasr, cant^.^ 

5!l^C99 ®9W“'3W ’ItW «rtRlt9 

'qt"59 C9 9i*l 'B 

C5®TRt9 VI* Oi^ 

^t®t»f» ^t’T f9tl9 
9ifff-c5®5jt8 «rf|5® m 

f^ mrt^V ®t9 ‘i^ ■»lf«W®tl9f 

9^»\^ sptl V^ ? 



^rtm fit's 'sriaf^ 

^tir 


ftwtjJTs ^f^5tc»r 

aif®ft*r'e 'sta 'O'rt^’tfl ^tff- 
ft? I «ir^rv W’JT '«=»'15 

nt^i, fr»ii c'ssff^i^i 

(Radioactivity)/ (ii? nfflif® 

*f«sit*u^fBr^ •ffN-f^whT « 
<’frtVf^’S0tl3/ (Nuclear physics and 
Nuclear Chemistry) I '« 

<af ^'isw'hn 

CW / 5»tf9 «<i^ 

'ftJfr® c*fnnf cf, cfamq freii 

«i*rfiifit'i f?/^ -if^j ^«ft?ri *f?- 
*rtic^ar 4a|«ffVcv fec'irfs*! 

?h?^ '6 

cat’ll ‘«5T^ •r«*ittc^cini 

•rflistf*/^ war « 

^ »re*r cfi «rnt»r ’vani ait*R 

fi/tiifl I ftwi- 

c*fa 

aFai at! I 

fits afta^ casi5^ c’at'atffa c^*if!T «rtati 
sfta*tt?a ^fas/Tf « sfaraa c^hca ^i 
^ I ni^Ta '« wfwa 

»r8ta«tca f^aif cW'e 
sftll «atsf %i cjfai « 
fewvi vra*» I fawt^ fatff «f«atr»i 
«mw fin nrt«r»f srtaVnflarht 

nfr, arnlf« fafi«i« i 


fawtraa cnatl fin atatn fal? n^awa 
i cal aHn fUTfn 

ntai nlanajt^ ^sdra n^aa « «lft^at 
fail n^ftrai wnca ^tal catatain 
f^Pr «rtn[tnr« atn viaa f^raaa ntai 
a^ftcn 'JU m aFcafiffwna 
arnffinn, fl^ftn ata«. c^n%a 

n?t< flnr a^tn ¥aata wi asttorcf 
^fiFfins «ran a?tintfaftra «jtaRra 
c?fT»TiaVl awfna—far-ra^: f>ifn >8 
afc^a wa/a '« ^fis fcni tta 

f^a «ratn « «Rjaf|® astaa i afata 

awn fcna ca^ nfa»jafta 

faarln-vsnflat r nnrn ai ®rNaia fanrrtaa 
nraaai fin ^ta cafatai ajttaa faaai 
fawftaa a^'atn aif«‘;(a'« a n^fa* 
^tal '^n^fa nfiaf^a fn ancn nrgife* 
?a ai ( affata f«fa af %mb (9 '« 
c"ft^®tn n? f cacna; ^atfe® ^an"»l? « 
nnfa nt« atraf^cna ^^n i fli <ana 
f:atar^ f^fl facat feflv fa fai 
’fan’^caa iitf%“iaT« nacai ^tc¥ «fn3i 
ai fapfn^ f ac® nfca fa i ^aita «tata 
am ats, fifa flina f|aat ai frisrw i 
V-Wf afaaw a?raf fan^"^?: 
at'sam «ai:n*ta f|®a^f1iiF5Tr« j 
asti atata f?fr¥ aitaai ffa aiffifti 
am naj fat^ ntft i ftwtma mm ntalw 
nnra ami catcan t«^a i c<i| ^a^ta atafa 
na na a-ata ntw aiaa i fiaafma 





‘•I •ftsr ^s*a cif^t*i« 
c^^fsR^i isjc? *rjrt^f^®tC5f— 

Inm fl*l‘ 'e cf5(fl\ 

’fW ’Sl^'str? I ^fs( '^t«rt? <«^ 

’rrc»i, f^woif®^t*{ «it?5 
fiTft®! an:^ ?’rt«!T-f’(wtc^ i 'i^tir 
«r9 nr=?3i*ftfl *[r«fT '■its 'H^pfe c'ssrf^s 
*fTrt< nc*Jt^t:a!r 'art^wtw C‘!rtfii5tw?i 

-sTW ^i8f<r?:^t»fT I 

‘IKTjt 

5fC5?Ff5 vi^srt?r ?f«fi nmm i f^- 

fsjwtcsf?! fewPt’fts afc^ 

•frtffl’T *i?i3 '®«r5r 

«i<J't«t< f iitt? (flaifS 

f»rf^ ’iifl «fH HTtJ 
I 4f ^?ii§? 

9tft?f, <rt5Jt9 C9i’»rt*r'^i m i 

frr!? siafStaf «tasi c^t^r 

fk^ =11 I c’fett® ?ltlt3' 

^tar 5t»i c^«i ^t?( 

iFi5, f%8 51 CF^ti 

^Tt5 ?pflR f^, I «)«n 

« ^i^ta nfflarw ^t« ■fft?! 

?tf n:'?i 'fl^f«rsr 
Prcn afwtH wxM »fcfiTi 

f^ni a^tt^T 'It^r «ts( arfs«?i 
« ^lli ^r?1c¥ Of^ I asNtfl 

tftt ^aW=T, ‘«itw f% ? 
^«ca >it?t«r f^f— 61 , 

« C5i*[’ I >6 srt^ 

iFtc^ 'itsr »l"^< ’Sfi i?«i1 

*tcf 5 atftc^ 1 
,*itf1«i, « *tfl rni:« 


«%t»r t*fyrm5 »t«w 

f5^8t?F^¥ f >►»% ntt»f »n!wtsr 

^®9t^ c?5T5^ c=^fi:w *1?^- 
vtf cw<n:»i3r c^, aitrffltfl 
WT c<rt^ f^5c^'8 5rt*i¥ 
tf^af n^tr^s c'swfsFfl'si 
C5n c’l'nt I f$rir «iitj 

«15{srrJT afBCS^s^ c^, ^tfsTW *fWtl<!r 
«if«f^ Cftsf 

c^affea nwt< I 'Itfl ^<tsj 

^aftsfi *f?Ki8 «itra^a ^afata f>raitai 

^nj5i I fnsci'a cacaf ^^cafiiata caa ^ta 

wata na ca at»T atcaf, «fta 
faat^»ij ai aar^r^iT ^tai ^tc«ra^ cara 
catarti ara ^tfaca caa i ‘iiatca 
cafaataaf4?^$ acaa fea nfa^j^* fn^ciai 
fata ataf ^a» ataat cat«il afia?rta «4al5 
a-Ni aca fafai mm ^tcaa -atcara ^ta i 
a^ a^ a^n^ aitfa® « aijfa 

^fa^jgs at»i cai »it^»ii t ajff»i®'« 
awa ati*^ aa^ ca'tata aaiS aca 
atac®i I cata aa»i c»ita aca 
atac^i aritia atca ntf^ca 'afiiasi i faa 
^a*hrMfaa •a?® ®ita*f ail ttai 
aatata aatca aaia m ftxaa na faa 
a^ta caia aiajtafa—aaa fa, aacal aaiai 
aaratf® «iafa aca atka facaai 
afaaja' at^i caia ca w^a «i7t^ aaa 
ctca caaai ac^i, ataata ai^ntsi^a 
atatnia a ®tcfa ^aj^aa aca aracaca 
atcaa atca atata fat <aal5 
atat aT^ ^K'Si^ aiaa i nalata caai 

caa, ais ^^cafaata caca «•• aw ^faa 
cawfea 1 alaf ft cntajtr®a attaa aijaati 





kwt Wm't NWi^ 


fit (<9 sJtTT 

f¥« ‘flIS ftttv *fi:»it^»t«r ft9j sfi I 

’Tt?r ‘«i5 ft-ttwi f^*i i 
•itntfflI'N *fi cv sr^tf 3r=?*l 

fl^l, «f?r C'safl^f^ nwfPlJt*J C<rt^« 'oriJfV 
cncsE c^r^n cn*ii 
*fc»itf^?t*i’if^« m f^cf 
^tsTt’rJ!? 'Q ’Ftaf 5»ic^ Pltnc^ll I 

iirSJr Ci^'StC’t ^tc?s «fll ^cits 

•ffiafWfl OT'«f1 m I ^tiil 'fl«pl8 Tt^t?t« 
*pj:^?fjg ^f«fifi sf?ir® 

^tS c^affsiT'®! ^^fflfi??tcsiil c®a^- 

CFCT ?-| »|?f «f^9I I 4511? ^tSI 

*tm «f«ft*fl ^tr«c®a cni9{i{ I m% 

^Pi ^*11 cafeirN-it^ ciT? 

^ttini ^t^fs ’Tttfsjts I 

c»r^ siwtar C5tc<r ^tfir n'^ts *it?T‘f fiti 

^V{ ®<fC=l1 f^a5ts(-»fN5|t!l f^Pif 

f^t c5tc«f ^ ^tm 5n*ii 

nH’Fl- 

I ^♦rtr®? 

®tt?« #t&t« ^ca 'etw« 

^1 i?ii •t»fK f9it?t'S C5(rn ®t?i 

fwr fs»c®=f I i?r f®f=f iFirr’TKt^ 

®<risfi 'Itfl csi^ 9fw?*fi 

ftjini ^nDf-i I carc^i^ 

ftwtpm c’l’Ji f®f^ 

«ll® fC® ^ I 

fit? sil?t?>l a?t??5fii® 

i I ®tc® ^t? 

^f®Wt*f ^ 5ftC55? 

fs(^«i, ® ® ?<?i «Tt*i?i 

ntt I f?wn:?? n^m 


WR® f®| Wt?C® •ftST’R W ?IW¥ ^1 
Pr?c®« *fffw I cnNTt® f<»f ?t?f? fit? 

^ ?c?r^»r v?tft Oft, ffi 
f®fsr wR^rhstc? c? ^?ft*r %? 
c»rt«i*r, ®t3 ^®?tfir®tit fc?c® »r*i® tflMt- 
?t*ftl ar’tC® ®w 

f®f5i c?H^tr«is jft^l ® ^ap? fi? 
"Bi^®? »ft® sprwcisr / ®tl '*it<9r "ita 
“t®?tf?^ »f®9i »f®jcwt*f 

faatital "if®? fecwr* arait? 

af«rtc=i? «rtc?tair? aftatw^T J ^ta?t« 

¥c? f^c«Fr?? tw *ic=r ^f? i 

atfta fit? ¥191 fawtc^J? 

®tc=i? •ifaf? c? «{®tait?®tca cat? cnc®, 

®t:® ataa»f®T®t? ®lai«. at? 

feita ai ■«f®9itai^tt? ft? atta, ‘a-fat? 

^it® nttai fasii^ «fart®tfa¥ a?} 
¥ta*i «(r«r ^fait? aafapt® atlafa ca®tta 
«[jRa cafai, at^tsttwa catat ® §®wt®? 
®afaa ataat? faa'ttaa «ff®tatfa®ta cat® 
cataa, ®tc® fatata^ aa? ® aafa® ijt? 
^tksfi aotfea catat? n®ta fistatfaai 
®. atatatf^fl aa^aatai atsja ¥acai fat® 
atata ai i f?® ftsita Tstt® r®a 

ca faata ai faaraa ^rtraat? anru. ®i litai 
«rf®ajf^ ai «fafa¥tc«r? faaa ^aai catai- 
®taa ^aa-^taa ^?a i a?®? atn a®® 
feaa'fft I ^®a^ af®a «ff i af®? 

i[cai ®?c¥a a® irta m i 
at®? cfta faata cati <iilaa«fa?ata 
aa faa ¥aata wrwi at?{taa lf®^tca 
a? «it6ta a®J®ta f^tn atkf •aaf ®fa 
nfaac^ at? ^tk? afa a®r ®1 f a?a 

a®j®ta ataaaai xitati ?TCf« 





C'^’f I 
f«f^ lac^t 

»T^T55t?r 5?trwi Prr^itn t??, «t9 
c?^l c^z^ '■itfl vfl^ 5?^3r I 

’(sni n'sjist? ?ii*lti« 

^c^, f^*itn *ttc« *111 

f^WtC=!5 ^tSI iSt«?r 5?H, 

^t«i ’life 5«i ^1 jftiJii *ftt^!r ^11 

'll nl^i cife ntt?[ =ii i 
^*its? ^1 1W1 i?i I ftsfcn?! 

nif®c® nit? nin f^<?r *it?^ «rt«f 

nt^ 's ^n^fci ^jnfafiii n*ntf 
*?ife« mtsi cncfcw I fii nf^?i 
«iinf ^n« «rTftn<$j m n'n? 
’Ji m«f?r ns' « cntn*! ifia 

I itn, -ifi« « m«fa wit?!a*i i 
^tcifff njn^ttaa 'Srcsfett st^csn nstcaf 
c?ni toci ni ^s<i stsjcni 
jfejstw, wtr^i^, nt< nt<, cai%r% 

carflcii, stlbsfei wen wen c®?cn feek^' 
n^nt« stsjw witnrwt^ ^e® 


senm st5ini *« cnsw^fi ^tw 

ewe^ %r4ef, ^ts nm initenw nist 

ni nwtfiei «f-if*r5 

lew I ^aw ^rfiitw ftnei ntew staunw 

ite<w ne«f *rwte<fw nswew. ^tw ciw^fi? 

new ns\fiw '^eij, fnwtw ntnntw new 

ns'ntnwtw ^«.i4ntnen i nn' nne« ^wten 
nt’siwlfti ns" sen iwen 'fn ifcs i ss' 
nnen ^sre« ^es nt^nf"*?fn stwsw ss’'i 
^l^fetfni scslnewn ni finsi 

wts^nfsi fnfnfnntn ^«w nsnn s^teintea 
wi I (sw lei Ft^ nj|8fl new nsifew '^eijw, 
njfe sTnesw new fnwstneww «^wjw 
^nn^i ^nfw ri—wrstfswi 
fn^itenw nits cF^n wj cb'snn'atw win 
fn<csw -neFfetei^ fennfiw nn ir® 
ntew I sTicsw 'wfisjf^ ^cs inn nintw 
vfli lEFWiw I itl nni ntn, s:tnts 
'Bftfnwtw nuits ^>stnfiw nen <ai fe«fin 
fwntwl fnntn i 

[ ^Bplir fisstn nfwsw iitentfwi ‘stwts 
^ft « fswrtenw i<srnfi’ 'wtentFntsei' 
srwi nitnfiw itsn ] 





*«« ffiiTl I «tgfl *fr?[*it*l 

ffjn:^ <T^i sfi 9t«n c^ 

c^tsf 'Wf «it?c« *rtc« I w 

’^*f^ «ici? I W 

t"»rt« =fMt!it'®f^?r cmm *ftcfi 

»«5 wN 's^^rtar ^ra’iatc^nr 

®*nr vai =!1, '^tin c<n:^t 

«fs nfl*it‘r sra-ftsi 

^twtssncw«n c^, ^Ftacn 
»«»rt 3!aaa1xi?a ^t|f^ *rtr?r i 
^tirci w ^9*11 
^taasJiT ^i^i, c99=r--^’itr«nr m-r 
c^rf ^9»rl 

5»Wt9 5t»r-?fW9 ^Z9 

•flftw «lC9taf^ I 

«rft^c?9 9 * 1 "^^ 91 c^ ^^f99t99[ c»rt»i*(ti:»i9 
BfCW Sl*lt5f«tr9 W1 »Ta99n^ 9jt9t« 

•ftc^l 9tfl¥ cnt81t9tn f5F^91 

nft9fS( 9J9^t9 «l^f99t9 Qftsr fl5lt«1»C91 

^9»lt9 I ^19 9fl9t*l Tt'Stf^V 

^• ^ 9J9^1 ¥t\ 9t9t« 9'9^1*’l^9’1‘*f 

tnucfl^t* «fCTit9r^ 9t9i^ 

f9l9Wl VI i 

f^l tfll ¥99l1“’r«’Frt 9^f®ft'8s <W5 
9tCf« »r^fir9t^ Wt9, 951 t?C»n ¥9»lt4 
(Spontaneous combustion 
of coal) I «51t^ Mart'S a|9n?l ^^91 


C9, f¥|f?9 C9t9 C99t9 
'®t*f9t9 (CaloriBc value) 9t91 

^19 (fl^l ^98lt9 9fC9fl ^*19 ^Cl I 
C9»f9 ^98lt9 ^9t9*l n'ftt’fs C9-n, 

ast? '®t*f9t9 C9'?l m I «rt9fl f*f8r 

C’l'Caf Tjf4t^f9affs[« ^5jf99t9 ’WC^T sfasil- 
»I^9¥*I C91 I 

41919 'OftC9^t59l ^91 9t^, 
f<F 49^ C¥9 99 ? nsl^l 9fr9 C991 C^ftl 
C9, «r^9 ^f9*{t*l 959951 9r9 '«IC9^ 9FCS 
C9-f 199 cm 9t91 V> ^C9 999 999 

4i:'$ '9ir9*9t'8 9C1» I C9ft9 99f9 *9t«W9 
9^*9^ 9jf»C9C9F^ 4^ 9?9 5f^9t9 9^’ 

9^919 9t«9l C’lC'l I 49 ^t9*l 99W 

«rg9 99l9'1-f9?t^1 9C9 C9t^f9;fe 4^ 

^99^® ^'SSl C9Cf C9, 9t«tC99 9^"9C'^ 

959919 ’919*1-21^911 (Oxidation of coal) 
49 BfC? 9t9*l I 91^91^^ f?9lC9 ^99l9 
9C9J C9 9l9?l9 ^Itf, 9l9»1C99 ^flJ«ft99 
9C<r «19 9^51 5C9, 9*^9 ffg 9ft«l1*r 

'®t9 %<,99 99 I 4^ 959919 99^9 

9*?19^1 ¥C9 I '91919 C9-f ff|f99 95? 
9l=99i9 99 ^F99l9 9WI 9t9t^§r9’? 

«lllf9® ^«s99 99 49^ a?i^9 911*99 99"»tH 
4C9 ^’fS 9f9*lU*r ^^99 ?:9 91^9^ I 
^991 ^1C99 95*tf99lCl 9C9 4| ^1*1 

lf^9 91C9 91 I «l| 

¥99l9 ^C99 ^tC9 Klcsr 2r5'« <919 99 I 

4^ <S«H 999 9*9919 «ia^99 'ainmail 

(Ignition temp.) 9 |f®^if ^^ 9 , ^ 99 ! 





«iw «ftfl*r-arfawi 
^<8 aFi?lf%c« 61*?, *ttc^ I 

^ or^fi «, «f*r*( f?cv f<^ti 

•(Reliction kin^tic^) ^*1 ^tl^» ffl 
m ^TftriafST c-it^*i 
^ <45?^ *?*n ’TW f“f®sr «*f 

f? f apt*?, sfsrfiT 

^tc*? *rtciy <45?^ 

'fatf^« fTti '8Fts?i c«ri:¥ c^, 

*t«t»r c-ft9c*f3 ’fc*! ¥wqta irc^rr ^rti 

»* f«r |5 1 

c^i=r c¥tJ? 'Bft^tfl ®i*ita 

®fry I jfc% t4«fii 

wlxT^fcw cw, ¥t9i ^tn *i«t»t9!!r 
fT 5?1 I 44^ «ft^ ’R*?t« 

5fif>T c-rt5rr*i? vvsi srl^its-r cfh 

^c*i •tfssrt'T nxtc^rs 

«5 I <4^ *nt>[t 4la»?l7^ ^C?I I 

'^tr*?t6m ^41 ?|l4r, ff pjr 

^*11 <1 ^tfl *firflntft¥ fe^®i 
I 

^ I ®9*?r?r ^H*ltXI 4WX 

f*?n5t^i?. ^4^^ ^ f*|- 

f*isitc*x« nrfl*it*i *rtc¥, ®c^ ¥[ftftc«« 

’T^r^sri SftC? I C¥?Ca?fl 

« VI c»r, *fxt*icft»i »••“ c^T. 

c¥t¥ c*r. 44^ C¥t*i 

«••* csTl^csrc® 4iirf»i® ^11 ¥wt« 

*iwT ^r? axt«?^t»!tl^ *rtc¥ 

*(tt¥, ®W(?Tt¥Xf*Jl f^9t*rc«r 
nwf v«t ¥tii nwmrc^ wti 


flXlV ¥® ’Tftv, ®t8 *1W 

®® fiH. ¥t*! «{«!*?*? 

4t?v I ®>tl ¥®:«Ja*i5? ¥wt?? c*rdft«x1t¥- 
¥xt»i ^isTfl fen?r '"rw¥t^r"r ¥i* i 
'SI ¥ii»tti n8^¥ixr titfi 

wt4i cncv c*r, f^9i wi 
®t?t®tfv «ftra® n I 

81 ntwts ift^ n»r1t<ii 

wtfi® ft« 

¥w I ¥xr»itfl '?cn« *iw >41 axtP?® 

'Sre'S itc’ia^i’i ¥t«? aftvNi 
*8H¥1 ^C¥ I 

t I ¥^*1X5 atvtfl—W 'VtftWfl ¥f*!t9 

*IC«IT ¥lt«ST *!t*r4tf >i®t<sri ¥H ^tfV. 
¥f4l <41 SIC4X ’T^®^ ®t*f 6*If5*l ¥flC® 
•frcij I f-f® wi af® *X6r®l 
c^m ^*t ®t*r *T¥t»iw 4xt4f® 4tfei 
^•rsi® '©VI ¥«*It9 ®«?nffl4tn (Surface 
area) 5?r»l *lf44t*r C"ttfl® 
ijxi I ®t« ?c*? vtxfi-^rf^si if® *ttf I 

I cntfi® *riTc*ifl %nf®f®-“*if¥® 
’fltinw nf44t*l ¥l*lt« VWX *lt¥t»l 

4fec® *lfM I 

¥w ¥f<r nxt*!, c*i4^i--f*iwsi Nrrr? 
•rtc®, ®i¥ n«’p*i 4x^vi ais*! *ftvi 

*Tt4tmtt4 ¥X|»?tl 4141 «lf5 •’•^ 

f¥^f4¥ ^ ftw C-itft® fl® ntw I 

4 f 4t**|—¥l»ltfl 4WX «F^ 4l**| 

C4’?t*tfiRtrt *rt¥t® ®®:W3r ®lvt®tfv 
fi i ¥t4*r <4X1 ^*rfvf« f'N*? <44^ ntlxrtld4 
Wtxrt-€rfaf4tt¥ f 4Tfl® vw I 
VI ¥r%wsf ’nt4«!4*-4xf%c®W4 nfixiti 
c*iOT 4rtti*f#5i 4F® wm 
¥itirftt«« 4it-ift 4n? I 



wm«wii*i C ^ ^ 94 


t>l WtflFH—Wf5 FN «’?t 
ff» *ftf 

vit 'srfff^t'a ^i5cM6 ¥C5 i 

•Ol Ftcna nftKH f¥«tW ¥taF 

c»f Jive'S arfiii upt fsr I 
i* I JT'I’f*! vt»l-vr? CVfsi W1 
vtCJi? cvi^ ^^^l aiavta Vtcv, 

^cv '®ta vs^«f3S»^v ’I'v®! vw vta i vta*! 
•ol ’rvcfv vcaj afta*|-faF5tv ve»i 

cvW«f»t f5r:c*ifa^ vr? vfi I 
>»1 ^t=(l5 Ji"^< 

•ffSivtv 'sv^ ^«iii «riiftaf^ I vtfli 


«8c^ ^*n 'flvfei vtvi 

VI «rtvfvv ^^^1 

JftftCVT Vt*n VV I ‘flIvtV ‘Vl f8'®V ffCT 

*ftitt=n <c« vtcv fvsvr 

'■T'la cw«n VII •iftv'ti 

^vi5 eiitfscw fsai) ^*Tvi vi i itw 
4c« c?vi III ci, *•• fipife •rei vit^ 

evr'g iti, '»ci g«*l'i 
'pi'its vw I 

4^ ^tci visit! fifvi 

•rilvi vnti 31*11 «fTVfiv ^vii «ii*isr®ti! 
^V VII vi» vtt's '»• "SlfilW 



5*1^ fsa 

ntititi *ri v^t<. cipg itii f^Rsi 


vfsrvF ^^si, cfftvr ^ivii cvt*i imtifsiv 

nite^i visiti nr^:«rsisisi vitfv« 

Vtll 

vwti v«!«iii»R *riHi viiti vfrv 
cwi\ cati^i vi»n niv »ric5ci 

^evHt, «i fvilim wf «f5fii^ 
vittm vti vwT niN5 >rvc^ 
vitwtFsn vicin 


vi»iti cvtai «ftvfiv fif^i I 
Cl ’ll vi»iti <fll «rNfvv cn.- 

^ VI, CJT^fteV VII fl*l<I?IVI 

^titi Cl »ri vi»rti ^ >«••* c»r--«i 

Cl'^t. C^THpl VII cic« 

•rmi 

fwin^wii tor vitl 







irwr»: (>) wm- 

^ m9 wfl %5 

iW *tttWI f%W ‘fll «r»fta[ 

^•ft «iit c^, w «rtTf^ ^fnrt^rsisr® 
caf«ti ?*vti I ««c« w ncf I 
(^) 5f5»I1 f«t— 

cft)? <451^ jft^cwa wtfl sT^Pur:*! 

xst*r 5»!te»f VI I («) ^9®ita 

flt<n--'flc« Bt*r v{ 

^tn >j«iit5i5T apii ^5 1 (8) 

c^tv ?tir flt^n I 

fV f¥ V I ff!? 

^t^tail (Calori6c 


value) 'iiftn^ ^Wf^l 

%->•% »awr 

vnt¥ Ntc^i iTC'fTl Vi ’Ttff's I 
f?rcni c^!i fir m i 

♦tt? nm «, ffir ^«r.* ft:-<<i 

c^*^t =rt J?ir, q^r ff. ftvf 

%••“ CO* cv fC’« ntw sri i 

'IN *ic^, '5t*f*itarj 3FCT fNN ^aN ftit, 
^ffTDSR C-ftN'5 f'eil I 

'st^ c?<ri ftc*f cf, ^^•ri-sr^flf'rrs 
’TT^fl '«--all fCT 

I m »rKf wnttwi 
fsi'la ftoR fsnrt’T'si Wft? 
'^^*1 irt<f*rt« 'iNfi I 


ftast^T-JRTPf 


c«f^-5tf^^ «rf% fIfN <<«N 

«rN ^tv=!r fiFf=nr fa i 

sFatfsr 

•nflS fISn cft"*ttf^ 

fflrff I 

ai5r Cfsitf at'sN mfr 
firftil® I cw^fe 

«ra ^ 

ftar »Tfniifm ftfiia 

<al8f 'ewf fN 8« *ft^ I 

•fy'ff Cif9 ftSf ft«T 'flu 
>Nnnfn ifllni *{8-cw Jita 
Ifii*ri5 ft® ffl faif I 

cit«tir ’iJtf ^ntar 

if#fIfft cfff»i 
■1 


cwiNtfir'5 ft»tfi ffftrf fifftf fn 
Bfrf I 

a(t»rt^ f«F aiff5 
ftcflfl 'fr«rt^ f«r:ei fftf «w 
^^rtf fjffacf f»»** 

ST'S 1 

srasi f ^l€*f CjmQ^ dt^ stilts 

cwntf 

ftfw ctf er^rtcf ^CTfIffiF ‘fRw’ I 
ctf fif cft^ 

; '«fl8 iBncff ffw 

ffi iFfftfl ^N <«ffe l5*faf 

^Nlflrff *fl%f' 5T«3^fffN TO I 

’Ttftf ftf 1 ^ ffft« Cf cWlf 



«itif«fWrtu (*< 


sfrir ^tf ¥taf ^ 

^ c*rfl I 

iitw 'stwi nv^Vi ^*rt^ 

c«flj5ij fe«,*rtW5T 

^^Jittsf c?"i^ I c«rti8s« 

?c»il~3r?af, 

pf» circ^ c’T'?^ w 

*itl n5l '«i'ni ^35^ ^1 '“fsr ap^ 

»l%'5 *rt?. ‘«*I^ 5t3| I 

’Tt'ftflf^: 

aftl»f1 CW Jlt^ ^ I 

^t«*), »itl s|l«0^ 

m »r«tf l%ap« «icsi^ 

5tl^?1 ftfew'S ffg *iti| ?t^r® 

itc^, f^i c>T'9f^ •ftc’f «r®taf 

c’fHi cif'esi vi i 
tills >fj»^i, ^1 fsin •I'QCJiii 

^fn^t»r c^rtst^ (TPi)-'fl« c3P"f 

j[ C5f?j5»r^ »Ttc»i5 

51^ c^i’pnsiiS c<rt»ii 

or«r c^riv «it« « 

c^i^cafefilt'5 *i«fT «rt!ii tfllu- 

*r9^ I sitfiv 

it<il ’It?, ^t? 

7[^ *nrr'of»il •fflI’Fi ’PC? mi fixwi 

it^i '«»it^t? I^c? <n^ sft^? *r?^?pi 

<?? ’■TtC^^ ^?1 P[r?USJ f’Fl 


fe»tt©l 'St? l?*Ttf?w clf?^ 

»l^»!t?c*l? sfC^ ^Ci?W CSC? 

•ftit? <fl?^ jB-fn-?itl <«war 
f^ci^wc’F (7i?tc? c«r?? ’PC?? I ‘flt «i?Vf 
f?C“i??i y»x ^ ^?if®c« ?t? ??i »i”tc#t 
*f?t?4 cfc?? ?i, %»ft«t? 5? '« 

C^C’? ?^?C? ?T?f^'5 «l’l»C’? ?t^ ^??t? 

n? f?cw''-r« ^?r?? i 

??i n^?t? *rc? fe">t ?tc?? ’ttc? c^sf 
?'tc»il ?N cw?l c??, c*! f??c? nc'i^it? ^csr 
cafafC*!? ?t« *ft'«C9!l f??^t«1C?? W 
C3M '5[®>tC’T’F"f? ’I^C^tf’t'SI ^?C?? I C^t? 
4rf®c??^ fe*rt? ?itf?f® ?? cwc"f?l 
¥tc?f •It’tc? I 

?t?? tfl^ «f?? ^c^? ^c?t?i «r«ft^ 
^ »rTt=^t??C?? ^?tfai’P ?f? 

mc^ ntc? I •K^? ?if®c?'®^ ?f'?? cs«f“ 

felt? ?}tc»it?ffs3j <ar???'5 t«fj6 ^tf?*! 
wfm fen-arc?? ’iWc^t «ic?^ 
nt'en c»rc? I '»rtc»iT^fsai >5}?«i ?i?u 
?i?f?i8* c»it»it? ?i?«ft?c’8^?’t ('«. '«’r. '®“8) I 

tilt ’ftc'i? ^«CH «ictl?? 

c?C¥ c¥ar«fec« ^t? n^c?^i? 

f»it¥»i ntitc® '^it?® fc?ci I «ffef?ar 

^ ^fe? fenaf^iS «rt? ^<«fS 'wrtc'ifefsa 

•ftit? I 
iRfI 

sitfVai ??P?tC|? ^^?1 9pBlfe 
f?fel tfnptc?? ^ft?H^? a|t?tf?? feftc?? 
I5«.nt?? ’P??t?‘<l¥ *llfe ^?si 

’PC’IWI feffCT? S^?t^ ’It^C’^ 





cwPT?[ *rfil*it*r 5t>f 4'w «n:5^ ’Tt¥»u 

•it« =fwci5f ^tc<^ 

vst: c^it#5i(itsr I 

*fffl>it‘i »> -f^Mi 

’!*rj ®t: •ff«i’^t*l 

« n^n-f« ncf ^•« -r«M sfr i 

'S. ftr. 's ‘(t 

^'3!?it| 'B(^jv ar{g»j ^5*rtR5 

I 5Tt^ «r?f<i}5^ 

|W*ff^®T!T 3T^apt« ) ^1 «. far. 

-s-t I fen>sffl8« 5{t«lJCH ^«i6 

?!C=5i '«. fsf. «-« «r<ic*i 

nftaFJii *i9 

'flfS <11^ ^ 

^115tll Hm «*;¥ I 

n« arts^r^ Barwtc? ^taita 

'»rjtcntc9»i ’rMf *iirtf t-r 

♦(fi|5f^lt?r ni f«^t| A 5I?tftC“t 

<snft*^'®»l ’^^•1 
5^»r? fn. Is. «ft^. '« 

^iw mitv^ wfsii 

* 

4fiB ^f>!t»f?i fsici c^ nwafi 


't^'5« «7tl«1taR »T1^5T *ftw I 

^tfsi ( 

«rf«nw*ii Bt»itc'c=r i 's aft^t<^ 
®t: f®. C^. a^tf. f®. «r®tlR 

^cat«(5r^wi cinitfn«f t^i i?tc*r nf^fl® 
’Ff’plls Jjtrat 

firc^isn 

?fH»il6 ’iff 

«r*itfn® fa, 'Bitfa^a 

m ffa c^rf i cftiS »• afwa fc«fj 
cft^T 'A^ fi® ntw 1 

ffftB*! <2rcfi*f «fta ^i^^ 

5n:5R[«ii «rf« ^tfn®i 
aja aff ^arf^r faf,t>rtffaN f'caf 
c«ft«t*i« atf%!T art^a faa»tf >1^^ i 
®t;at««r®»ia %cata4t »«l5car 
'«rMff®ar »if:atf<f®ta <<®}8 

^ftfaf ac»i fewa ^la^r i 

faatf^f '»i^w ca #i»t •rt'eai cntf, 
®1 ^ataa « ^caa cBtat*! i «<aa 
cfta atipa c^tat^i ac»i aca fa. ata aan 
fta «fta ^ cftiS 8* m afa i alalia 
atfcaa^tt^’^ta m afa ^itTf fcaff»5 
ata aai fa \ 

faatfiif ntfli? afa «rfa® cBfaM 
*rt«ai ata ff=n, ®ta fat® 

a^f®atia ca^cacfa i ^n»i 
^fa®t*itaa araifr® t ‘f'l. at^aar 'fl 
yifim ca'fa wfai f®fa ac^ia, 
a® f ^*1 f cacf. ®ta awi fiaffnc® a 

«rtfta®a i 




fafsaji 45ft-t*{—^b-, aafsiN f^tfl c»i=i, ’JW '^Hl I ^t*l1'« ®T»J I 
I ^J! >«rt^; 

na»H *fwi I aFjtwtraa dr*? > 

atvaa «JiPt« ?ita«its »i»i faastc^ia -sr^fa^K i 

ftf«a CTO ca ^"aafa «f<sr?tf^ 9ia«, «rtr»it5) ai« ona? '«^tf*ra 15 cac¥ 

afW^^rtita »rra'*!j «ta aca) atai •ifaa^l^sra aaj f¥«tca 

^ir^at «(?a 'sfaaic^l alsicaa w •sr^a TOC^,^ta 

<aa^ ai^yfgr dfr^ ar«ai aca ai^i faintacaa ?ptc? a*!ata «rat»r c^icai^ai 
ftart^ai ataa i at?caa '^tat“f- 'tta a»iata 'sart *115^, »ia»i'« 5 Ttaja*l«a 1 alfB 
vsian <aaa aftaHatiTa f*faw aiara fafB<a cat^ai ca^i-faiTOa ’aitc^tasta nn% 

I ^ittajtaj <siaata faj «rtac^ *ftaca 1 ^taas >Taata 

><1 If 8 ati»!a faaaa, '^ta''Natcaa iatcara f^f^cas 5 ia"«tai^a a»tf ca 
anataf^, aatatiat^ta ac^i? §«taa wi ^laiaa, ^n^ta ^ta'e * 3 »l 
<« «ia ^afa^ftn, ac^tfea atatiai a^pnia faaaa facatia a^lSr® 1 «tai^a 
ffta ^*r<fr^ ^tna, atscaa aar^i ^f^ata »r^^ta a^faita 
^ nfaejacna nfa^wi <aaa«j5i«p^; ear^itff^a^a ftcaitai a^atfa 

c'l^aai^rc'sa c<ajtl^^a's^a laaaa faai cat^caa ^tca ’latf® aca at»i ^itaataw 
»[fiatin >ia»i «tata «itr»tt 5 ai fmaai ^1 



^ 'Q 

>( 


t 8^ flf-HTl 

« 







^^51 c^tsrr? 

^n?i 3tt»i ^f5!C5 ^ift=ftf^ «?»! 

I (n?T| flf^ f^C?l 5T91—STt^^l? 

cwm *^4 C*I C^\^U f?f4l>tC’F 5tfc»f5 1^^ ■»l*(J’^»T 

'etto 1 0h cwPi 

^<ij’;i:9r ^1—ftfiti fnc? arn^t^ 

‘il^^ftC*f CSIC’f I 



f?c^ <it?, ?t5^ 

flSfHfel CSl^ ^t?FC*» I '5»ts 5»5— 

^ atCT?r WC»T ^ 3rt»l C%Z^ 'Slf^ »l^-^c*f 'SltC'® «f9T 

Fi«i, atw^ cn^ ^tsit »iiatii vii^g ^9\i^ I vfiu w 

w«r mw ^t«Fi?r «it?f*t mi ^» 

c»rwa faf^t^i wcna »irtt65 «i<T«. i 

-ir- 


C<«fC«|i 'S ?Fm‘l3t ^I'^l ^tsr c?1^ C<tmt^?I 

'»itsitcf?i ^csp 

?C?f ^11C5 I 

sirife m9\\ «rr« '«it«i?iyt^,?it? 

^Ts 

5^tc*r 3pi:?i5?i ’Tit*! <2t«r’J '®i^^t5 'iit Pics 

cs»i ?^^ts5rfs I sit*f.«(tf9ic5nii ^mcst^f sis?ts 

*1^^ ^ Pr I ^^sT* s?s»il cw cs <2f^?i 

*ffsst‘t 9t<15lPfST nt«Sl CSC^I, C»!®f*I «ffs «lSJS5t^'5tCS *tc<? I 

s^stc5? swaf^^ stffc«Fj ^«fs ^it*! f^mcs ®t^5tf^c5is sjs5ts m 
fkm ^scf I 

llT’t«<trw|C5?S StPififJ’V S5SS11 C^ilCSf «Jt« »il^ 

% 

«t^ts ’ijt^r I 

^5»rtc^ sfw ^Tc^ mi Sts, ^cs Pi^fsstcss 

csci sftc'ss SfS*il <lt«st Sts «ts sc^ ^t'esl sts cs^ts^ 'ec®s 
’trts \ <iil sitsc^ sfs^ts ^ cs ’ttesi sts. cs^ 

St^ stfes «tsts ^^SSf£*t SJS^® ^ I S»S®ltS *tt<S5T 
iSSx <1T^CSS fspss 'SS’SiS ^t’^t^sts »t^SFSl t «tS CSCS^ ii ^tS 
«St»tStf^S ’tt'esi STS I ^ST^t^StCS? «l??c«ts *lt^S WS 

^ ik 

S»SStS S'C#! «isf%l ^s«1 CSC^ «fts sfsi-f mlv^ ’St^ *1t«ssi Sts I 

sfsir C9zv\ sfw'e fssf f%g sit^stPis ^t«si sts, sjsstcss fitcstwcs 
cs^Pt cscs^ srtn stPis b»fs ss si < 

cncStf^StS CSCSf ^tCStr»IS t^fs 3FSStS sss «tn Slf»ISCS» 
Nwt® OlSISiC^ •tt'esi sts »SS^ C»ttsi STS CS, SSJ^S«r»l ^tcsfs^ts 
c’st-nt^ wtnstf^s ^«rs ^ssts ^fl&s fsc^ fsc-ts Pfcsc^-i 

IWCSS ffC¥ ststss^: SJSStS SfSt sc^i 



mw\ I cWM, ^\i, fft m\\^ 

Tfft^ ^?i^t?i ^c»r ^ «fitf^^ «irt5i5t^- 

sEft^^ I «irrf^^ «i<^f«yt^ 

¥51 95 I 

¥H^«ttf^5l?:¥ 9t^?:Sftt¥51 5tJtW5 nm ^jf5¥ ^1<^5lait5 ^ ¥55t5 
¥W C5 ^¥5 C5tr'»r¥ *fte5l 5t5, '¥tW¥t9t ^5® ^RJC^nff C5#C55 

csmf:^ C»!l^5 5T59t5 I 

55 'siTlf^OT 5W f5f^5ta ¥C»I ®t^5tf»l5 5t9!t¥lf^ 

K 

^f5«l^ 95 I <il^ C5t5<&C¥ 5t^):5t5ft¥ C9^mn 5J59t5 ¥5l 

95 I ’art^ 5tf^5 5t3TC¥tf5¥ ^jTf5®!:¥ 5fff ¥I1»tC¥t9C®15 5CW W- 
f¥^f5¥ 'SITtfe « «1Jtgr5f55t5 C¥t5t^® ^^C¥5 5 *n*^c 4 ¥5l 5t5, 

^C5 C5 C5\5l& i^f5 95--¥l 51518^5 95 ff^5 5t5t5 Wt^ ar53¥C^ 
(Wetting agent and Emulsifier) I 

^®ftfl«ap '« 55tr55 C5C¥ f«5t55 ^5¥ ¥55t5 ¥ti:^ 5JH^5t^5 
5T59t5 ¥51 95 I 

9rl^ 5lf«15t¥ 55 flea's 5T59t5 ¥5l 95 I 5lt^ 5tr»35i:¥ f5I»r5 

^<11^5 9t^t5ii:535 5TtC55 ¥C5 C^¥l^i5 C9Wtf^5 51C5 9^(& 

C5t5 <1t'e5l 5t5 I f5l‘^5 art5¥ f95tJ5 C5t5 9#5 ^f565 ¥Tl9 I ^t¥¥l^ 
9It55ir»35C¥ 5t5t5f5¥ 5J59t5 ¥5l 9C59 I 

im «.*15 C5\5«f55 5J59t5 5^515 f5C5 5t9C55 5t5l 

¥tC¥ ^’if59t^ 9C5 ’tC¥^W I 55C¥1f95 ¥[t5C5, 555 5lf9TC55 9rtC5l 
5'55 51^5 5T59t5 ^tf5f ^ 9C5 ««5? ¥1 5t55 55t¥C¥ ^5¥^5 *l^tCS C5r^9t5t5 
59t5¥ 9C5 I 


5t5 



3it*f^ ’tt«rc?i?r ^ai"far, fiff^^^^tai 

I ^^c's lf%i?tc»i c«rt^T!i ca*t4 ^9, w m 

f^^i:ir »i^j^i ^1 =^l c*f«f 'erfj i 

?t?i c^, c^itsrl C3sfic'5?[ ?c?ic^ \ 

c»rt5»i 5^^—^T^^c?(5i fw’? to'Q «rt^^ i 

csftftsT «sit^ <ft<rt9, f%r®« ^t«^t fsr*f^^ ^TtPf?rtc»i 

c»!t^t? ^zm ’iNn 1 ’^rlwt’ari? «9*« fsrf^iitc^ 

^ti>t?r iif^arcsr^ c»iti!t«i «i^l i c«f?i 

CWC“r Rarf^ST I c^t^l'e C^t5(« 

cait5?t^ vii^ ^'hjl ^ I »!^m9 

I «ir? f^%fi cwc»t^j 

f^arrt^ capcai i 

(Tit^itfl «rt?'e "siR^ <9«t ^tci, nl c^t^^'e i c^*»— 

ait«lt^®l «lJtf^c^ ^iiiJ C^iPt^e ??r ^^5? Noble metal ^»11 I 

•il^arfaj caFtf^s?, ^ftrgtCsFfffl^ «IItr»fC^fl 

fR*f^ ’^{fkm ^) ’SiU fl^T^ art^tfsi^P 

xnt <rt'3? a?#g ai^ i cmsrit^ f^l^c^i i <lM»n ^il 

W I ^t^55i c»rt5^l c^i^ «* 5jt^2i ^^1 I ww 

t5 ?)t»lt9f»r^ ^ffjEp’Htf «1 I l»lt95r- 

f^»nil <(t'5si i»*o.,<.«o,o,. -5j^^ jicsf caiWfl (P«r»rtC5i1 afm»!'e 

c»!^l «Rc^ I 

cartm? 5if^*ri <2fp I «ii^ ^t?i Hvn csh hI^k 
«it«f artat ft*,«** ^5? cms^i cw c^?i to vtcir 

»Tt%Rii «tr^ c-nt^i «rr!?«itf^«i' ^••« ^sicroi 

RRn I <£k *tR5it:«r?i *»• «rtcar ?R*i 

«itf^TO i^*»» R^rt^ ^rtti c^itvi 

fw^ c^c’? utRui OT **r5f?I1 ^4 ^t’t) I 



VWr] 


c»rt5it?r mvn ^ cffvi ^ns iitj?f, mm 

*ff^j& I ^^Tf%^:ir?r «»c«, ^^twtc«i« ^t*»i «rc? >*r»^«t 

qst^ cmm ^tz^\ fk^%w »tft*ri wru^w 

c*(»TtC5ii m I ^cw, mm 

5 ^ %wftf^^CW ft fesi c^tsit I ^ 5»f, 

^sm^sT—^sisf f^, ^c*(j€ c»Tt5tt?f 'sif^n? «r*»t^ c^cw» 

^1 faf^ir etf^ifl c^^Taii 

mm c»it^t?i c^t»ii i 

^ «(t^ '»it«^tf^^ c^caj ^t5tc«r?i ^tafta c»rt3iti 

<*rc?it^ «it^pi5f flftm I ^9^\ f?>rrc=a 

I »rr«rf^^ f»rc?f« «jt5^ an[^?t« 

mm «itij c%zm c»it5?1 bsfiJ wt?i c^h srrtfB ^ 

'silsac? I <^»*r *rt^ca?j c-sftcw ^\ aT< fcwf t c^ 

c^twt^ mim'9 c»r^ ^ I '>»»t«rc9f9 f9®rr^ 5»rt^c?1§5T 
mwm^ >it5tc9r c»T^ mm *r9t>?t i wm^.m ^?f2»ai5fw 

9t^t9 9r*rtfif^ 5C9 I 

iitf»r^c^ 


c«lt<(59 9tt9 hi CH, 

»I5^5i «9fH%^ C5^^59T ^tC5 • t5 Hi, 

55t9*l fHHtf® 5t9T5fa«f^C® hIhH CH HH ^C«Ttf^’F HSt« C^HI Hti» 

'itcw ^iaPH ^mh HCHt^H hi 5'Q9tM^ 59C«1 «Jt»5C^9 Hjt’tti 5CWI 
HfH mmm ^TtHt^Hi ^1^1 mm'm\ cHCHf c’tcH i 
«a^5r fH*rc9 HfH frf^ «tHH 5i iRtiitecHi ctoh 

9Tr9t'«^1 CH C?C*t m%m H*?rtCH9 ♦fCH fiCHH i CIRHH ‘ItHH- 

Hi, ^ii c«rf^ ^cti «fmit ^jtit^i:?« h^tth Hnrcvt» vjl 

ttwi TOv *W chI nf«i cmmm hI fic^ Ht fi?i HtiPiw ’fi;! 




»t- «f^t<v [ ^1^, •< wn 

itWI I <ic?[ rsi»*fw?i c»!tc^?i wcait 

sif^ ^?r=?t?r tlf^ f%, csvisT f^cw»?t 

C^lW Sffir C?«^1 5t^1 I c*r^1 ^tii» 

^tw'nr «iti:^ c^rc’^ 

i^t^u «fifl ^9 c^tl& ^f^ I f^*t^ c^»r 

<0^ «t^f^ Cf\ sisi— 

cw ^®ii ’Tt9, m\^u '9\rPo c^i^ s-** 

Mni vfll «r<!ti «f«nT ^^P ^5 I «tt^f^^ c^ «ifsi?i ^t«ii1 CMr.f, 

C»li^ c**^^ «Jt5 I 

^ifir a"r ^ f^#l • 

(11^ f%5lt& ^tC’t ^?I1 BtSJ—<2t^5l 51^51 Tl^t^ «l^f^ I 

»f5T5 ^c*fc?f?i ^I'sro?! >i"*5ffmc*t c^^i 5r®i i c^it^t? 

5itc^? 3?«rj to ^f9»cir si^rw 

“fftcflu ^l-ffc^p <tf«Jit*i c»r^ to^r c’lt^ 

c^ c^t (??'eii1 »r*»5 

iTt^'»1 i»-b«» ffjf I f%^ir ^t^ I c*r ^^9 

f»rni ^?rl ?[r^i i »itMc^l 

ia-5,* I ?rl cH^ JRtsr c^»n^ i 

« wl^»T ^?“r I s^t^l S^t^T 'e^tj^CSRi '«>1 cwui&il 'si'Sjui? 

^t*rc'?? to?rcn cn^ c'f'eiii i 'os-^i f*f5i *, 

»l«'*FJ‘l?f ^ 

c^m ^iT9, uq^l& 5[tai 3if5i ^vs <2ttR 

I «rTc^ wtft?i ^tz^ oj’® 

*TCflr «mi i ’V’^rcsn «ij?i5;'e c»r'»ri ct’®— 

5®t^itw?it «•• c^rc^F «9« • ^twf to ^1 »fl^c^totc»i 

mtv <n^ to ®Tfif« ^\ m, «t® wc9 

^fiFPR?( ^*r?i bsf? 

to ?c®i feFts?1 ^tf? ?(Hi I «tft?i '»rt^‘i %?r 

T»t*n5 c*r«^t ^’<rti« «^¥t*ftsi itirtir ^Pi uw? 

vp(^u tif® <ri?f«i® fi® I bif»i^T 

c»rrr i®fir oil nt^®i cm c¥>to c?it^ c^®i 



^ ^ '^sm c^ «rt^ ws\, 

15 It® »it, ^iwi ?lt5T «rtij wf^Gj c»rfc^?r 

»rt<rt^*t®; csjt^i i c^ ’tfl^it't 

®?fi ^^ 1 , ^1 ^t*5^ 51CT ?c^ I ^ws 

<ll®f^ C1C® ^TtWIC«ra >!1F C*I ^t’tf ’tt^sl CIC^, C»lt^ ^ 

® 8?1 «it?r i^4- ’far, «tt9 c’l'tci ui® ?it^9T i 

^t«f CT * 1 ^ ^fif «ltf^ OTC®. ^TT® 

^ Wtcl ®t1 ®?1 ®C»! I «t<t*l, «tt^^ C3l5%3»r «tW5 

«rf^; 5f^?r ^®f% ^if^i tfr^csrt®* ®tc»ti. 

5ttCl® ^tc® ^t® ’iWfl 

ItC® I 'il^ 3?f^[^f8T?^ W«fC*t 5»ta(1 

313J1®: cw^l nn I c^t3i«i '« ^ 

?(C®^ I C2t^®-i|«ft5lt 'm C3I, 5lti:i< 3(tt3I 3lt5C^ 

3r®^ 3^?[3r -atC®T^I& ai5f-(2f®jaff%, 

C^mwl-C^ntw! 5twt I 'ilt CWC^3 ^C® 

«lt^i&, ^t?l, 31® ^®3tf«f Cfll «® j ^9Wf?- 

c®i 'Sim ^®^ 3[c®i I 

C3i=i®t?i msi® m ^jf^?i I "sif^l^ R^faratcsi sf^® 

«rti:® I ®'<ii nm U, ®tc^ %m 

C3i^«ro, m ^®jtf^ c’tci i iltc^n «rt’H c^t^r 

c^^ I 

3(f^ ^HtC® 5?® 3l«ft?I «r 6 f« 1 ® r^5Il C«tt3(t 3111, 

imt®, i 1 ®i il c®t3t ijf%» c^m 'Sti ^^k^ w 

®t1 f^1 CISTt^f®, f®, 1®It 

®ici 3(f*f ®c?» ?itii ic®i I ®t^ mm 1 WT ^C5?® 

*151 wwtai®, 1t®a^ t®jtfl '8 if®® 1t®1 I 'ilt 11 f®fii Clltw 

Itlltl ®t11 ci^ Wit® ljf®'1 15 ®t®iti ^ 'ttl 

fl*?[1t® H IJtIt® Itc® H 11, C1^ 1T1®1 • Cl 1C1 

«n?f^® ^ 1 ® fiiii ®t® vfi®tci ®ci® cit®c® ®i3f® 

Ititc® 1 C® 11 

fi^f® 





mi i I ^t?l fw T 


tff; ^ I c«^w-f^wTc5{ 55 T 

^®i ftirt»r, 

»rti, ^fwi^i^-'*» 

^! i I «rr^ 5151^ C9it5i^<i I cH^ 

in^ c^tsi^c’i ?r^ ^c?r «ttc^ i 

c^t5?'e sii I iiff c^FtsT ^t?ic*i ^c»i?r c^'sti:^ ?i^ 

^t?c«T ^iT’R J ^c»T I f<®si#t?ii ^ir«^ 

f^f«ir c?c»f “nc^il i 

’^jt’ttcif c*ii?^9>c®fs??t f^tf^¥r9ii:if?( ^ca^si c’s, 

«ic«a c^ f»ir^>it»i mh ^\i^, Mm m^u i 

5»!tFC«T1l nZ^—^^^^^ f%, ?l^ F9lt5«1 ^f'e m C^.'® ^tzn I 'Still 

ClTWC^5T CT, fet^'e’Htsil ?lt<>ltif »lt«f1 ^S?? il1 '^(ilC^tU*!?! stt’Tft®! 

% f^wii »n:<(r ^1*:^ i 'Bitij'® ^f\m 'Stiii 

^Z^ CT, iSir^3 «lf®fil^ fetiF <1^^til ^1®*l I 

W9 «lf®f?^ **l»i|«l 59, Wt^l 9T9 I 

W19I C9C51^ 1^9, C»rCiF'3J '«l’?5lt5? ^91 5C9C? C% 

nt5i^^ ^rwi^T^ f»fcii»rm mfvi 'sifsf;!^ iftfr i 

tf»!5lt9»l f9tf9®t®1C99 ^jsjST C9 >19 C«tfPF9 «lt9l9 

^Jt9i nC^. ®tOT 9t9t9 95t9tl&9 ^^9 iPJl9|ft9tC99 ^9 9^9^ I .flt 

^99 TOI C»It9^^ m 5»lt?9r 9115^ 59 J «t9l WCf 9 C% ^t9t#9 ^’19 

m <J9»9 iftzmm 9ti;¥ i mn itc^ 

mz^\ C9% nv? I »rr9ir95 wi^n iPi:9tl^9 ^n9 uqf ^9 vr&«i, 
^ ft9it^9t ’ICWI 959599 I 



nfmn uttrt 159 , ^fw «i^9 *kw 

lV<t9t9 « «aff^9C*l?J «rilflF »r?9i I 

»f«lir TS^N 91 cvm'e C«M 9C«T 91919 

9t9 I C9t9 ^ '511919 ^ 9f9[1C^ C991 919 I CTl9 C¥l9 »f99 

^?F9tl(lFC9« 9C9T I 9^ ^1^ 9^?—‘il9^9 9t?1t’« ^C9«F 
<?n1r99 9t9T «ltCf I 9^*f9t99t9i9l 919 ^ViR C9, «i|^ 9l9l1 I 

i>t9r9®1 9C9I9 C9sl9'e ^9l9 ^f9f^ 99 ^1 f99ni 

f9f^ C9r*f9 f9®1^9l f^1 9^9199 I 95J9 9191? 9l9^l9 C5ll9f1^99S 
9^ 9«1l9C»!9 9T9^1 ^19^ ^^C9 9t I '®19 VfVSS f99f9^«tC9 91919 

9lir5l <lffl9t9 9191 999519 I ^819 9W 99C95'e 9^91 999519 I 

fe: ^ I ^199 C9lf^95 *t9l< \ «lf55 «*ri^9 951®! C9?:95^ C^9i^ 

f99l1C9 ^9199 919919 ^t9C9 I <2rT9l9 f6f^^9H1rai'e *rt9C99 

b5f9 91919^9 C^9C«f9 ^Cgl9 5?1C9 I '99^111 C9tf^^ ^9lC<9 9^ ^19^99'® 
'TO9F C9lf995’I9N'5^9 1 f&r^^9t-r9®1l9 ^1C99 9t9J 9l9f%^f9¥ aPl9l^®, 

95J1W1C9^, 9l9f%^f99f 9151951^ 9J9^^ 99 I C9l9-«lf95i:9995 'S 

^9l^9l»r^ f99lC9 9l9f%^r9^ CSFt9l^C®9 9J9919 9^ «1l6l9 ’fl*! C9C9*I 
^nw\ 9l?lf’9^f995 Ca5l9llc^9 9W 95f^95-W99 f9r3|i9l9 9^^ 9t«9 
«ni1^® bif9 99—91 C^C9^C99 f9f«(C9 5^9lC99 «rf^i:9995 %1C9 

95lCW 5I191C91 99 I 9l9f%^r995 C3|5r91^t«9 aR*! ^ll^.t® C9l9 « 

^9® 99 C9lC’l9 I?t9l^9rv9 959C® ’rit9 I C9li:99 ®%19 (^in’t ®)1Ci»l1l9C»J9 
9J9i5® 99 I ^191^91 9^ «rift9 951*1 C9C®^ C®1*!lt»f9 ®1CW *!l91t91 

91919 I ‘99f9««9’ ^tC^ C9 ¥r99l^ '615# 9l¥lC9 *lf9f5®—®19 919J 

9l9f¥^f9¥ 91C¥ I 

ni99 f99l®' *l9t<l »1l9l99 ®1C*1® *tl99 C9C¥ C9 9W 

'e^^, ®1 C*fl9^^9 9C9J fWW « Hltij-«rnnP!9 W *f9lC9 <4lC9*f ¥C9 9l9m 
9Jtf99 959^9 mw I !5r^f91»1 C9t5^9 «lf®C99¥ f99lC9 *tl9W9 9J9919 
¥lC9r •l^'e «S16^® f9*1 I 

tfl^ C91C^ *ft9t99 C9 *199 9TO® 9C®1, ®19 91311 C9’^1 
9:*l^ »I9\C9 f99^9l 9¥tf9® 9l®1» CTOf <19ti:«f9 am 0^ 
*19 *199 9lt9ft® 9C9 919 ORK fkfs m99-¥^*lT||? CWi;99 C«m^9t¥9C¥ ¥T3?99 
¥C9 I tut ¥9119 *119199 f99faF9l ¥9l9l9 #191 f®599 9C9I¥t9 *Itf1 

®R*9 CWr flmC9 919*® 99 1 fWW *1t9t W i|f»t9299 Wl 9ll9t9« 



CTft ’itc® C¥t5r® 

5ii ^*{t« c^if ’^^c® fm «rtf^ 

iKTO I 51WI tfitiiw 

csT^ f^^fajRrt C5T’«J1 =111 

>«rtnf^»<nrcw 


f^s( 

«ts <<»i- ‘fi®i* 5t^tf5r 

'«?[ti:^ 'sr^tSRfWl 'e^t^lS fjCKB. I 

*lC^t®l «J5{itC5T '«l5{ferc^ mp{ 

=*ic*?Jt*rt*fTtfl «r 41 ®i ®t; FtTJtfw i 



^cft«cH (^1 c<t¥) ®t: ?c*«rjt*ft«rm, 

®t; l||si*itaf»it»^ 15t^ 

▼1^1—ift>r 

4 ^ 5 !fiwf »ts '4*«» 5t^tf«f w*T^*irtC 1 ®t: 4«t. *a*i. 

•^ffj|r C*^® ^iOW ®W 8fll 

iffar ^ltap> fCf»r( ®t* fts, 




iff 'e I 

f^^»it*irs[« »r»Hf^ ®t: 

»r^*ic¥ >t«t?i*f wHsi I 

W^tC»Rl aiT^ 

n?t¥H5t?r Ifeft itmtRisr 

^ic*f 
ftf Cfsr I 

artstnf®^ 

<fl¥«f5T ¥csfc»i?r 

^•i<F«t:^ oq^lS sr^jif f^j(ts( Ft»it^t9 

fjT^ I !?isf»{ cJif9'«f5t5r'e 

5r I 

>a«» ntCTW 4f«f95 nt’tff^^r »r?ft^t*f- 

^tsf Tsv? iit5[c»n ^ti 

«r^3q nf^RF^ ^Jtf^ 'bi'#j{ i 

5(t^tamt«t st^tfir 

«r<fJt« 'e cut’f- 

f^c-Tfw ^d’tf sic’farsft^ Bt^tfV ^«»t*r 
^r9»» c’tfe ctc^i^ 

^ iit«i cnzvi I 
®t; 5t^tf% 

ffwi nt# 

ft*rnt'5tt»n »rcT 
ffeffff »rrt^ ^ f^w^r i 

waw c*itl%cn^ iwt^H-^ 

nifi c^rcv mK 4. fn. 

4 

c*rrt^fe ^ 'Mil ^wrH^i 

%=¥ Wi1 ^ 1 w c?tf ^ 

F« <rff^ TO TOti 
mW TO w fro I 


fV sift¥H-^t=i^ ntf^ 

ff»t, wil^ cntm 'SI ^ I 

^ ^t^ 5|»fj i^cfot c^, ^<1^15 f^•f'ln:^ 
'sfl W'S-B ^ti Kts 4 ^’n 

cn^w ^wlScf fvw 

5r«t ^ I 

4TO >ift¥H nfiiaRts 

Rari '«itTOi:«F^ i ^tcTOt 

?i?tft‘i-'«it!iiBfl 'ew^'T ^ c*fT»ts 
’ll C^M5I, ’ia¥i?l oimt!i ^f« 
tester I 

‘<i¥'ii sftf^w cf«fli miw c^, 
af^-3 TOC»1 ^l-'TtiSl •Bfl 

CTO cftH f*ii:?''-f TOt^ 

TO TO I 

n: ^TO f^wcsRi 

’ic«ic^=i, c»itf«isi:i5?i =1^ N^ITO-^sitS 
TO TOtTO^ ImM 

TO TO TO I 5C«r >lt«{^ ntiWi 
«f'a-8-4ii« «if«TO?i t>»f 

4t?I« ^CTO^I* «r«l-*‘'i« ¥TO 
jfMc# c^ »r< ^nj 'Ml n?i?ct> ^tiTO 
csT'en c^cv TO c^» ui’f&t 
flTOfl f^s ^c«i^ «ilcf »rliTOi 
I 

«ITO 

8[SI !«-« TOtS TO Ftwr 

^ f?cf^ nt^cti 

ff^fl f?¥ CTO C^lfN ¥5f f^*l sn I 

«r«-8 c^ TO 

^ Pfcifin. cnj5 



(A c»rwfc^ ^ «iWmi 


' *ft^ «?Ttr«fsrfe, ^»jl 

^ I 

Radio & Elec Eng. Div. 

National Research Council, 
Ottawa-7 

Canada 

« I <r»f ¥rt 

East Regional Laboratories 
P. C. S. I. R. 

Dbanmandi, 

Dacca-2 

East Pakistan 

• I ftaj 

iMN, itafl 

▼wr5l-* 

«I l|«rwt»TOTr ¥1 

cm, 

%i «?l!T ^r*frrnt*ftf 

««, *ffbf%T| citw, 


1 I flti 

«•/>. nt#, 

b -1 scan ?tn 

n®<cs^ sfcnsf n^nsr. 

nslrf=r 

»I %\stn ?fn 

4t:-«rrfef’rr<?t, cnt;-»in'H? 

>• I 

stf^s cstw, 

nfaifWsn 

»I ^Pfsirtn cnts 

cst® 

I cns» 

snatfs^/llnrsnsifn cn^r 

ss-nsnm 

>« I cw 

csf®« frfipil 

«rTt9 ^cnfJPrw; fkmt^ sfcnw; 
srTrK «r?«5ar cstw. 


%swapTW ftiW nfV ntsW a ty w r cilv #i etftint m ancaM 





^^(StWT’f 

«twi ^fwi ‘«fi5 *it*itf *rjt^l ^W« ^>rtftfli nUm Rft*t 

wftn nfl’itc? ’fw^i c*fW'» ftwtrs»< c^w 

w s»Nt8¥*t '« wtwfl ^ti I fftw ri 

4f»rf«w n^ 2ftf I ?»ftisT, ipPi^ '« f&f^^ni-f^wtcJT* 

CTif c*rA c<fcai 

W CWH tt^l f I 4tf ’I'W f*F 

«rt"rt cnt^i ¥«i w vi *«t^J *rt vi 

rnitit«tw nitff ^«sf ff*(c«i f^cf «f»rtfrB ^Irsit I 



^tv «rf>i ti 

f» ’Tcir ’icw 

>»•« »!tC»l 

fia?f 

'wrtws ww Itfl’ltir f?iil 

¥W1 i?irf 5Ttw j^'stw 

c^s^faw^i m 

cf^ c^c^wwa »r£«r «ft^tfl cJTtc=*j»j 
»it'8 c=itnn s* 

WWfl 'Bit* 'iif sjtai 

ftsitn »in(trs»« 

*itr8«tf^r»iJi I «Ft^ ^jt*r¥ 

8?? 5^^t-tl ^C8=f »lt*l ‘wt^l « f^Wfsi’ 

nfiifti «it«rt*r witcBitRi 

¥^tcisi I 8[^C'$ C*llt ^?t8 

3^^C'« •Ji^^'St?t8 

«lt£9tnt« Bltfsi£^ 

•rtfifn^I f '5t?t5 '8I^t8«8f I 

'i|<rtC5I f5f%^»l1-f8®8t£5I8 CO! C*{ft 

^8^ '« #t^t8 ^8ftCSf8 (II?j3 

^ni» ^^81 8f88t8 C581 8!f*8 I 

%r^e.8ii-f^wf3f« c^Tmtn 

fi^Tt'S ?8t=T^ 

(Bacquercll) iirs-ta €188 '2t8t*l 8*18^ 

C8, '«i%8 

Wtm I C8t4£8CB18 «ltf8^t£88 f^ffWiT nW 

^5\ w"»if« fn8i3« c'»«ffe8 c*ftwi- 
f^ltsi <8* caf^tn 8tr58 8f8t^ W 88 I 
c»fwt8 f88t"|sr « 'stfta c^'Sff^'si 
«rtft8tt« ’8W c^n^ c8 «i^8i 

8t8i' fam irraaita ^atn *f8w>Tt8i ^h\ 
8£8—8?t8-8fn^ 48^ f5f¥<.5Tl“ 
8Wt8i C^iff3w8sta ai'Sttaf <8815 ^8 
W^H8t8nt^‘8tf r 


^«it»i 18'n 88, <8 *r<»rt 

f6f8«.nta C8*r® cat^atwa «rFBj8 8*81# 
<8^881 r8C88'Stt8 ^£818 881 8%8 ntll 
C8, >►>« 8t£8 8t«8 8^"% <8ir-C8 81 

8£a8“8f8r 'BrtfHt£88 8tai^l 8tj»ni 8?:8i^ 
f5f8<5.8t8 C8C<8 3|"i5< W88^8 8^8t8 8t8T£8 
^8t8 «r8?t8 §8B|fi| 881 f88tf88l Pf8 

'« 3fJit'S ^t88 f8®ir^ »18J 8188 

C8, 8£98-8f8r -2rC8tr88 8r8 Ft8^t8 <88f8 
C?81 atf <88^ >»•> 8t£8 

C8r8£88« f8£8f8 C8£? C8fe8t8 

8£8 «l?88 88J 8£88 I <ilt 888 

88% f888'®f8t I^f8<s8ta C8Caf 8£88-8t% 
*« £8f®8t8 8)8^t£8a C«t88t C8t81%tf881 
f5f8<.8t8 C8FC;a 58J8t8 88^ 8888'5T'5t8 f88 
^^£<5 C8f58t8 «tt881 8Cfl8-8f8l ^8 

8?f88t888 8f88l C8r®8t£88 «f£8tnfaf8 488 
f^£8 f^88 ^f*t« ^%l8t81 884 >S>B 
8t£8 8Tt4t8 C8t8 f8at8£8 «r®1lt£88 
8t<88^ 88'5ta 4itt8 8t^8t8 88 
I? 18 888 8588 ^8 8t£8 I 8^t8 

8tC8 8jt8it8 catena f6r8«.8tf «iwtf aafaa 
C^8f«8 8?tC<»N caf®8t8« 

8t8£8J8 818S5<5 8^%! 8t£8 I Cafe8t8 

« 8?It^ r3Wf®8 88t«f888 48t8'®: 

f8f8aC8a 8t8J£8^ £818 f^atSa 8f881 8t£:8 I 
cn# 43r oanten ^48 nntrsfa §na faffacia 
8t^8tfa^t8 ^8 '®'? 8"*t£# f85 'ntcnt^ni 
881 4Clt8f8 I 

^48 f8f81|£.«Nr 

f8f8a£*r8* wca ^sra nnNnijf 
8t=»t48ta nfaa^a n^si 8tt8 i <8| 888 

*i|8ta «rir8 f^8-88 .1^- 
p\Kwm ^tf^8i-fi8l5 I ■' ■ ■'■ ■ v"'' : 



c*t, J « «rtf l^t.^n-cror «(CTt«r %i» 


«TJtl5r® (>f<wn fe-««sr-<«) 

^tc’Fi <11^ ^'ffe art? *r^»i 
wt^ c’Ftar 

<rc^ifr I Piffi*r afftc^a nfs^NS^ 

«fn^; ^'«-(^) *<1^^ 0) 

^nwtJt I c?^i f’Hitc'if, ^<f!ie 


cf'N'e cw\n CTti ^tlt, ^tfi 

tJt «i'5f5r <ar^*i ^fiiJtcw, ««.- 

^lf5T 

nwj •ar^ic^tnj 
¥?i srt I »w7 vfli f»nttcif 

a, 4«F (lOCOt) f«[f¥8*i 

C^'«?1 C^ts! c-ist*! *ri^c« 


nif? ffOp 

“■“r" 

io '^(sfrm 

••:(■■■ 

'")*” 

■■■]■■■• 

9Ql91S1^ 


9CV* 

eUcv 

KI9- 

^<f 


iWamsm 

{Sxjios tme toJraJStJbit) 

gSIsaflS I 

mnH^ 3^ ?(Srf<pj^jr /%&. urg 

cBWfiw/ 

vnr / \ 

/ ^V<Jf <?7if^'P f^Sf^ 9W 

X » \. wierf^Jtptfvr fli^ 

?<p t * ?aKr Wffr9^9> 

SI8r®Bp<wit^ /fc *F®RSe 




^ ^ I *w wijra 

* * * " W4%<?r|« or^'Jp iM 

I <ar^t0»’gm^ T 

jraff,), ' iJX * 

jfev,- amt 9v 




\(^^9)? 


■ wi»rjj,<if^3wJ095 




vaifm>fa^T 


mm «Mwf 

jw«5prf 
•vf^nsaa «fir«iTf 


r rf«jR 

?»*T 

any^amai) 


jirT<fw«’*wr 
w/gs 4ff«w- 
z-fmrra^^ 


•twt<»rftf?r ^tfti:??r c^tsf«*r 5*9 •jfa^^‘% ^ff'« Pti 

fMVflm f^f#fltn -af'stw 

^rtWi c’icfg 4«ft5r^s '»ti»f 

*tfM«15i« c^ft^ fli«iH*^ ««, invm nU s~ 

c»ranc iitin*# 'ti vrwl *fi ('*) ^tl?9tPpr ^i 

iipwlt ^ 'fttr* nttf I *»itff« w cfW't 






(») n\ c^t’i-ft'Bt^ ^zw^\n 

n% ^Hm, 

(•) ¥W¥l5 f^«tftsffl n« 

w* 

(8) »ffi|*{t*l Rr^?C*f« fif'STt^ 

(«rf| 47 ^>lf Sjt® ) c^Pt’J'Ofil^ 

W» 

(«) Cft^t^TW cahtliil- 

car'h 15'eil, 

(«») I7f75t«f5 7rt* 

nu\ "?& I 

1 til ’pjt^ti lift ’sv 

«ftftitrc^ 4^^ ^t!i=icn^ c^sfftFs^ta «t«t^ 
4lfn fttfttv c^, ,fif 

fenifF 791 If9, 

^t?1 9tcq f^-r9 71] 

nt«fi wi <u»tw c<r<rt c9. 

fH7 «t7tC99 B^Wtn C««tfiF8'»1 
9I9^tW9 9t9l ’r^tHTTn f^t>ll ¥91 9f91 
nr99lt9 9t9TW «ft9« ^t^ll 9t9 «, C9f®9t9- 
9l% f9fw ¥t^9 C¥t9 « C¥t9»f9fif9 fe*f9 
f^f¥9¥tt9 ¥t¥ ¥t9, f9W9^I C¥l9^r«l 997 
ft9tt^-«lf#9t9 9t9l ¥19, 

’t^CI ¥t9tlf9 ^99 C9f®9tt99 C«af%9^1 
MtCW C9*lt 4f¥t9 f9¥t9 ¥f991 9tl¥ I 
C¥t9j6>9t9 9t wtV 9f<r «tm^ (Malig* 
nant) 79, ¥t91 95t¥t9 C¥t9«fil 

^ 5|»¥ 49^ «f¥f*rr^ft«r¥rw 9f¥ ntll¥ 
^¥ I iT99nw ¥f¥tfir¥ ¥ r^ C¥t9«r»19 
ftwtWW 9t9 l[»t9tlf ¥«tr9 ¥9 ¥^fl 9tC¥ I 
t9t9 ¥»IW C*fi9t9-9f%l W»t¥t9^ «t¥t9 
(¥tf¥f5lf 199 ¥mtr9¥ ¥ ^ C¥t9 


W¥1 W¥ C9^ ¥l9¥9t 9^91 9tr¥ ¥9^ 
«i9rnw lB^Jit9j? f^t9«rt9t 991 

at%?tc9i9f 9ftiri ’¥rNn3i?t 

9?»1jt9 7tJ»l ¥Jt¥|t9 C9ttn9 f9f¥9»ft9 
¥¥ C9f®9tC99 »tft!^ I9t9 att¥t¥ 9rt®9¥ 
(Radon) 47^ 979 9t¥C*1T9 *rf|¥ 9J915¥ 
9^91 91C7 I C9f®9tC99 f5lf¥9*r-«rf^9t9 

9T99t9 «t9t9¥: f¥9 9¥9 9¥f¥t^ 9f96lt9¥ 
9^91 9tr¥ :— 

(>) ^94t¥n¥ *t¥f« (Telctherapy), 

(\) *i 7 f^ (Contact method), 

(«) «a^^'§¥¥9*l 91 «t?«tm¥9»l •t^f® 

(Infiltration method) I 

C*rt9t¥' C9f®9t9C¥‘9¥!6 

9»1, ■t'llTl «1991 «tt9¥ <ttC4 9tPf91 4fC9l’f 
¥91 99 I 

(^) I9«lt¥n¥ *t¥f¥ (Teletherapy) t— 
*l¥f¥C¥ C¥9«19tat ’ft9l (T) 9f¥C¥ 
¥tC9r •Itnt’f 99 <99^ »r9<I1«tC9 f95t9 
¥f9t»l C991 9t9, ^91 91t9 9W9-9ft|9 *flf¥9 
¥t9 ¥t¥ ¥f99l ¥tt¥ I 
(9) 9[^"*t^¥*t¥f¥ (Contact method) :— 
<9^ *l9if¥C¥ 99 91 n9t¥t9 9r9J C9f®- 
9t9 9t9i 99 ¥9^ ¥t9tc¥ ¥¥l6 «rartt8rt*ft9it 
9¥9 (Applicator) 9591 9yRi91 C9t»tt»l¥ 
¥1199 91991 ¥99¥ Jtt9t¥ 9C9 

9tr99l nnrti ¥91 99 I 9^l91t»r9 «rt9t99 
’¥9¥t9 t¥f¥«>*Tt9 9fW 9¥ C9‘?l W f9fel 
(i5)-9f%C¥ ¥tCir »!t9t9l |jl»t¥¥ ¥9^ 
Cn^ ¥9 ¥t ¥¥•! ^9 9n99*&9 

9t9l ¥tf¥ ¥f99J C9f«9f9t¥ C9t¥t#l¥ 
¥tC9 ¥991 C9t%9 59^91 9«4 tt9l 99 I 
*t9tt99 ¥miT¥ 8n#t9 ¥tt9 W9 
999 ¥9» ^ (/^h9t%9 f^l|99 





«t<tt <11^^ ipirs 

, W «f®«t*l-fe«s’ft¥ 4¥|S 

?it<n VI ( 

(o) ^5j£rc^*H¥«n (infiltration 

method) t — 

c’fl'cai ciaf®!it*{ "r*(T^I «i<!(?i1 

VW^ (Radon needle) 

CSt’ttaptV '«1'S7’819 

‘«t C^, C?f®«tW9 

If^CSIVQ Ifts «l< (Half 

life) ^1 »ltai «V f«^si C*l^ 

CTif^®IW CflWapf® 

•9ilm TiNi I 

(>) ia«fw^ :— 

(Teletherapv) 

(^) *l^f® ( 

) (Infiltration) 

(«) cstnfsi<« f*iflt*iif ®f?i=9t? m :— 


Cft’ffH<t'S CAftf^Wt^lCSfl C’PW'TT^WI- 

(Hevcsy) '*?t«f n#* 
c^affjfii '^ttc’ftt^Tn 
¥c»i ®t?lm ®t^-*if«f<f 

>ft^9ii art® ®?it« I 

«f®it*i ^rcstcna cvf 

^itar 

C®lfS¥? «lt^C>TtC^tC*f?l 3pSi55«('^ltH ?(tW7f 

®ti5rw *l^fb »Tf^C"l^i 

ftf®?ts|'*'* (Cs^*’^) 
(P**) 

(Au»«8) 

^®rrfV 


«. (Co*®) 
(Au*»®) 

'Biti:9tf®j|”*» (I***) 


Vfi am) 

I 

cwfwfi (H*^) 

catn 

•ti^\ ?»w« awwi «!r®-«rff® 

‘•fit® ar^fftw 


f«lfel « ntm —«tft3 •f%f^s|«i*ra 
w ^^^srsTfi 

’tt*11-9t^(f ^ nfiiit*i 

ftlf Cflt’T* 

cft® ittt?*!®: ff11^11 

^Cf I 

c^srffPfi (P«‘) 

>»«• itw '•’j^ ^f^ts 
(Laurence et al) C®ffe5 
l*i^tif*iii catin® 

•mt« ¥0157 1 Iftfl ’fT’tftf® ®BB1^|^• 

<fwf’i¥ ¥tis 







t til 


(Haemangioma) W8 

¥11 trftf I c^wtw ¥v*tw®' 
<?••) w f%f^ cim, ciisr— 

Polycythemia vera» Chronic leukemia 
«W Hodgkin’s Disease, Lym- 
phoearcoma, Multiple Myeloma 
Clttm ftf¥«s’ftS¥¥ flrsCI. 

wrtH Cl c¥wtcntrni *rif« m*f¥i 
«t»T, 111 <nti ¥11 iti 111 

C5wfa|lll^4^»*^(Au**®) 

'®ti^ ft^i «r^ 


(Heavy metal property) <ai^ ¥C»rt^Pl 
l4r¥ (Colloidal property) en:*r¥ C¥Wf 
fi^C¥f»ifi affipr ¥Jt¥rts, ^atHCft 
¥Jtlltl, C*ffflC^lfnt*J ci¥>r, 

’¥Tt»lt^|6¥ cm ef^r^a fllTlWf 
¥tC¥ iWl ¥11 

lt?l vjtl« 

1¥ fSfflll-f^Cll flf«S 

llltf ltlt¥ttl IJHJ® f3m 

>T^l¥« n^Bl '6 irutcn ei¥l6 

¥tt5w C?«11 I'fl I 


1if¥ii-«rf^i itil ¥jmrf cittli fir¥fi¥tit 4 ati «riti 

^<cii iti «ai\ iftii 
( >) (Sealed sources) 




IHf (Mcv) «fcit»f**^fl 

( tCT¥rt¥ c¥t% ) 

■plfenrN 

«• mi 

fftH •■■!.% 

?ietC¥*f*l *rif« (Tele- 
therapy), erfiiff 11 iirf^ 
(Interstitial) aii^ 
^^tfci-fvil niif¥ (In- 
tracavitory) ( ^ tmi 
^WlltUCT) 

C¥tlt^ a* 

mi 

»ttl1 >*il—yw 

!?er:¥ni *t¥f« (Tele- 
therapy'*, 4R¥¥11 aw 
’Wi ¥«*icin¥ii 
( ■?5 W1 Itn Itliw ) 
ifltafglH¥lif iVf 

itlTCT 



itn •*•> 

«r|^¥11*!¥f¥ 

>»a 

18 a ffi 

ItH ••'9— -'fc 

«fll¥ll niff« ( mA% 
•r¥t¥fl ItlTCT) 

¥n!Wt*l’®* 

>8*8t fill 

•*%» 

arciM 

( f%<rarlif¥tif i«t 

^tUCT) 



( > ) ^t’«ftf»P8 (Sealed sources) 

^^n>I55Lf (Mev) 


(Mev) 

(firfilw S? c'st^) 





>*«*^ 

^in •’>a-%’8\) 

nif¥, «rf^¥¥t‘f 

¥»i^ <f¥nr *<n4t^*f¥ii 
*f¥f¥ (¥5 sn:^! 

’^tm*i) 

«¥¥ 

vjv^e 

’Itm •■ia-V8« 

firft¥¥«*l •t¥f% 

i|5r|5nT^ a. 

4lr 


*lt«fTW) 


>^« f»rst 


2rf^¥¥?«l *t¥f¥ (¥tsrt¥n«) 

»• / 
irirflt*! &• 

(^) (Unsealed sources) 

«fft¥¥flf n%f¥ (^t¥l- 
¥tCfl ) 

^m¥*i*r¥tl*l 

2fnit<1 *f¥f¥ (Beta 
Teletherapy) 

¥< >a^ 

firaf 

<11*11 •■8> 

¥»W^11 3r^1 

<f¥W ¥1?4fm¥«*f 

n¥f¥ et^l¥W 

•l¥f^ 


^tntffejT >«> kr-.% . w, (v.%), .•4»i(ir*»%) ir»it'rw*r4t«*l i^nt^tw 

'•itMtfwJi nw (»&%), ^•>8{V>%) » 

>8'8« fifi? f^fel ••'ba 

{cvr^5t«l ¥8Wtfll 
w ) 

IftiNfe* <»8> f^i»i .>o ftfltfw 

lw¥-i«i cf^ti 
aprww *it«fyCT 

WT ¥ti^ <n{¥ ^j^i5¥ mK «rf¥ w 

<«| f^««r ct¥i wm frtwhr (*0 

c^, f^r«w 4ffrw t%f¥«i-*itv cit»f) ¥¥15 4«t^ tnt« i 

flt¥|tl fSfItfl ^tf tN¥'V8Dt1^« ^*W« ^ fjt^rf* (itWt ff ^ 


IftiN »• <»8> 


WIT 



^4*1 Wtn« 

4C?lf 

*1^1 ffXt?i*f«tW f#g^ •^'ll Jfl J ^*fl 
•fw *f»rtt«ffl ^*f9 

«ltw« *5# fWCf 'ilt 3?^f*l<S 

wtrsni ^'«ft»il*fj fFf^«.»!t?r 

«fiy r*rc^ <:(<i5c*t ?«i*? 

iftrst^i »iHi fni ^rt, «ffii 


fwm £ ^i ,«% »f'<rji 

C9\^ « nm 

'S'? 's^t’fi »f'hpw;« 

«9^ CSN '9 «r?rt» ^f5T^-’f»t7tl¥fl 

'ar^tw c'®«rf3F?f «rt^cntci>f*f) ^T^rti 
^5t I 

[ »itirrv ^n*^c'*i' 

^a?tf ^r«tr»f^ -aitcail- 

«t*?*l I 1 




^IS ajfsf ^rir 

C’^FfSf CSl^-“^lC*fa <41^(5 9C911, ®t?i- 

^sf<« «ir3^jrg*^t«r 
(Organic evolution, «I<t^ «tt-<f*(^ 

»rc<n 

ilisfs ^c»ii, 

«tfs^3 (BiogenesH, 

^% C4C^ 3^^ ) I ‘41# 

#16 f5ir«f «^^5^T83[ Sfil 

f#i ^«r-( 

CVt3|'« ft«I 511—c»l# '3f’«I'?tC« 

4fil9 ^'5' sns^fff <5fgcv« *it«5i 

’ll I ^ fif**!*? f^'SrC’^ 

nfeW—<41# »1^V »I5lt<it^ «!t^« 

¥«^ •ftM U I W lal 5i"p(c^ Nwtfl'^ill 
!if3 !i5*f f«cf«i f<rwrc5i 

4’»H <ft09 mx^. ‘SN 

<4it#i wtT <t«rt«T 5pcfc^*ri ‘Kf 


^«5rfff «?tc?r aflc^fl »?l# ^tii'e c^ 

4£)r^}§ f^«fil ^1 ^tc^, C’I'Ofrfl 

'«ltc«lt&5»1 ^ill I 

(^ : (41# 

^>*1*1 aj**? 

c 4H «ic»i^f#^ Hf^a nt^fCMii al#w«ia 
carcsi f»i»i «iaTtta« ‘4i# ^18- 

^£^a ^'<1 'Bitcii c^tsi aF*i«ra 

'Bif^? 2 rat«i atai fasifcna ‘it^atcaa at#ca— 
'Jl# ^18 <41# fawt4^ai 

?ci 51 fata carat^sf | 

{%) <sr^ cat’! ipltaa 

aitfa'lfa : '«ltac?f5iat*l (Airhemus) s?t»i<F 
09^ 4# *i^a1ttfa ^«raaF i ifa >?c». 

’jfa^a af#taa cflH <art cw af^taa 
a^«f fe^tr*fc«a Jitaira '«t»r 

#nifi84i ‘fla^ «tr»rt«p| ^^caa 

^catt I «IK catcv #tf— 



4 


wn fr*nff 

<ii| ifitt w^t^i cHm m i 
('») wtf 'fBprrit *t»rK 
(Inorganic matter) c<lt^ aftc^« * 3 ll 
ftitii «?|5r-c«tw 

refill fe*ft^t5fcv nTt^ frn 
W9 rw; f¥f «ft?f5r¥ ?it>!tsf*j^ 
c«fcv «rtsn cn, aTtwa fe*tt?t5r 
nirK wPF.wttf^^r 

’rt<ft«i c^ ^*rt?tir« afiB»i 

«»rtift¥ n?t«f f?n 
*f?t< 

I 

(!) *f?t< c^zw ^^;- 

i?k^i ^wtsTJiniii 

’Thr ^*11 wim 

itPut^r ^wrf^¥ 'entfir^ «4| ir^^fir 

¥w*r, *n:i 

Hft'6 (Harold Urey) «a| nqs^lt^ 

’fw=r I ttcTw «ic^, 'iitfT ’3’Rtflf 
t%^tll ^fS 
’«:«(i c®t«'««t»(tif5t¥ 

(Physical and Chemical change) fCil 
w!6»i c«ft¥ «rl8»i«« *nrtc^ ^ o 
■a^t *a| afie¥®*r natpCf awr n«f^’r 

W »PW, ¥C»Rff ^fis— 

¥jt*tn m\ cwii ^«F¥ 

imtlfsTf n¥t< CW >flfh 

aw« still 

sntfli fci ¥cw Cl, ^tfi 
atl^ ftlc^tcwi, ftcti, wtwtf^n s 
w^ih iH—««| >Ti Sft< finr isfi f«»i i 
ititi sttw <if%rsii, ¥t^ stliwrtN « 
iifilttsar Isrrf^sits wfti iti^ssn 
tismi 

1 


ICS, ^tiltsfl fl»l 

ciit*ff ^n\ sirf^Si—sii ’SHIS 
Wts 011^ l^cs ltC¥} 

stl stl^ ¥C»l S«^¥t^l ltlJHIC»H Itlcsi- 
csi, ticn, sjttitf^ii s ar«i cic¥ isi 
iWifisnitc^ist III 
uti*5 lifts <a| isitl c*ltll ¥C«l I 
sntfiR S llftfl «J|| atm Cl SJJJW11, 
icilltltci SI n«\¥t|fl¥StCl aflffts 
ICICI, fawt^ hPi^ fi»iti (llfti Its) 

I ^&tv9 »jtc«l si IJlIltl 

•rflsfis >Mtll ¥C11I ftsft 4¥l ft« 
Iltflltcsi lt\is»l St SCI 

Itlc5tcsi, ftcii, srifcitfiii, s»i 
Isjtfi stsi iWi^s *rii< fici iFlife 
sfs SCI stcs sftii litci scis f|i 
iti«. sRns hiifss «riti itstcs 
sNc»ii (<yfiati 'stftstcsi sstftfs s 
is-ftll< sifts ^tlltSfl ) I *tCl JFtCfl 

fssisti niK ftwtii SCI fsft ciiisi— 

stcs HJtftcil sijtfss (Amino acid)b 
STtiS ^Tt^® (Fatty acid) Isjtft SIS 
^si itstifts nitc<i st ICICI I isit^ 
itstifis SlW cics C^ s 
Itstlfts sftl^ll SCS ^S1 Itstlfts 
nitc«fi ^ ICS ntci I 

sistci Sftft <jftl^cs^|l ftstlfts 

Slt< St ICS ItCS I #C1 ll SI Sltc^ 
iJt^i ssl Itftci CICS itcs Sl^ cssft 
♦ffll^l ll«. ssitftti (Hydrosphere) 
IWT ftrftici CICS Itcs I SStCl SfjtftCil 
HJtPl® ^sfl ICSt. SCI Stcil itstifts 
ftft^fti SCS cartts itis ci^s 
siMt Hn H—It tticfcif «rfs imif 
ftfluti fftr itfts s(N fi 







’intf'f® (Nucleic acid) 
nu 'uv ^*i nift«f 

C4(tl5«f (Nucleoptotein) sim 

TOTtf a?la»?ta , -iftsi '9%^ *f^tt<a 

bafifir, n’fi— 

^11 (Reproduction or Redu¬ 
plication) 1511 

'BI'hFfS 

wtc’t I f^at^nra 
^'•s, a^iB ftfefytlt- 

C4lfB»i-’^*l1 (Microscopic Nuclooprotein 
particle) sfa—c^f^r ^t, 

oqt^ fa^iltsri 

^jfPl® (Deoxyribo nucleic acid) ^1 
f®. «a-« (D N A) ifwjt 

=1? w atcii f^^- 

*firt< ^tiri ata fVg^ 5tf, *i«rT 

fnt «<fB hpf^j ®rfl I 

am ftfefaraitr^rtlBJT'« nw c^u- 
ns «?lc^a ^^^ ifctrcii t 
faat^ '«*llfitiJnr 11 :^, art'll® JT’wfa 
^ f®. 4 ^. ^ St?, t«l?^??|S{ 'BtlitWl 
®*fl (Coacervatc particle)—?!? ?WJ 

¥W®fi5 atitwi SF?1 «?ei?t?), at?t? 
vef^Pr w1^®l?V v(i cn^l^i 
—wPt a[t?« nt 

*lftt< •ffill® ff «it? 

f^Rl <rct 

f3(?l5t?? (Natural selection) 

♦rt«fi frti 


4?^ «rflrt¥ *fft< ^ww 

(Absorb) fW I ?FW ?FC»I?? ^%sri?l ?W 

?i ^rstf?® «fc9r f4W ^ I 

vii^ ®ti:? ^tf?® 

»tti5 ¥??!« *r? f®. a® ^ ®i"rt?aFt?f 
?t?c?? ?? I 

a?*»tc^ 

*1®K c<rc?^ c? 

^t?? ^new, c^r 

«Pl?9^? 

c? >1? 

?t?t?f5fv f?^?i ^trsw 

fkm^m ^1 f?i9W«l c?fci =f?tisn 

csrtiB c^tiB ‘ot »r? 

aft-slB iftcn ’fWWl 

^r? «i®^ «rtc»>tB«fi ¥«i fi»ii I 

^ c<fr® ?<r? 

ctIb nTt»ir*f« 

?i I 4 I? nrHPf^ »%I8 •(?!< f«w 

?? f?, ®t?*r cff ‘?¥iB 

^ '«®i8 ^*rti5 arcf «t>Ttlf^¥ 
®rfBpitt fJf-rc® *rtc® f® I cn wcw ®«r?¥ti 
<yPf4^c® fvi 

®tTi «im¥? 

?rt?V c?l—«®?IB 4®IB? »ref 

f?n ¥wnc)i 

wz^ wvt ®tn ¥c? it»i m 

??? (Chemical reaction) 

w *crnft»ri c?Vfif¥ 
•r??tt9f*i <?ffB «iti »jtf 
f?c*| mx (Molecule) ^ ¥fl»11 

c?W>r¥ 



rtf, 3 


WCH ’IVl «f>Jf I 

f^fapf t^r «i^*i «rtn 
it'Sl Pl't> c*!\fii^ *t?t<- 

^tc»r» 'esR 'eji^’irist ?ic«{t 

«<l'cf I ’T’lmf •tw'K'ofii 

'« =«t^clfrwc5r?i 

*{5<IJ^ ^it’itsf^^ f<f#11 I *ir«(T 

*ni»5t*li? f^fi^ll «ll8« fssflS 

ShtfUf^^F •f*ff< Uf< <FW— 

(>) H~0—H-HiO( «r*{ ) 

H 

(O H—C—H-CH* ( r?ic<«f^) 

H 

H 

i^) H-N y-NHa ( ) 

\ 

H 

ftar43c«r« *11®, ^tf*r 
©‘nfi^'a* oil f®5(i8 *tvrt< ^®rf, 

5itld?ttirsT ^itiJi'^c*^ ff»i *111 

ftfeffrt* fvltir W 
«ittn 

*rrt<rf %% vtin 


n'rtflfc^ n?l< 

*Frtt*n siB *(>3 (Bond) <tt*Ftl 'fiiB t5 

fsifapil ^{B« 

*j^5i I *ftc*r 

f^i(f»jf<r^ *r*rt<«f5i ^®fij fntcf— 

'«^nf»ii=ii «ijtf^®, I 

src^T'f Bfc^^ ‘if^s f?[vtfl 

ni *fti*r ^’(si *TW n<fK 

fsT, ff f^faF!lt?[ “1^ (Reaction 
energy) •ff«1l1 H®— 

51J4 fefvf® I *lt4, ®«t*T « 

-‘11^ %|B -i^a -sr<(t*r 

®TW? «fC9f«f#t<r 

I^c? VWCf I 

r=«<!lT<.“f^5gjii:«u (Electric 

dischaifie) Tl*) c^ 

3? ^H, f»iw, «?itntf^9i 

) ^i9f< n?n«ifiT i!:c® ntiw, 

I m ^rtct I 

*iisrtt*i w n^K mf 

5f^, c«irlB4 « ^jtr*i® 

•tt^fif*if®*j f*it«i «ntf®i*itPr*i hiH 

*itf f^c*i ^tf®c*«if*T*T » 

c*Jtf*i*r 

«»n^5*itf»r*T irc5fm*t^fe—AMP ( 

>jB ) 



^ ^ i ft, 


ADP ( ’^Ifsr 

^15 fttf) 

ffJtfirwtPlf ATP (fff 

«i9 f fcf ) 

cfc>it» ^15 *r«fi< ft« 

vSf«^ CfCf ?t*Tt5fff 
ADP C^ltf ATP ?fts »I»J? Cf 
ifflftW ffi Cft ATP Cftf 

C^to fff ‘flflS ffjffe fC»lPlW 
ATP, ADP-C» «*ttf I f^CS ^1 
fWI I 

ADP+P+Encrt?y- ATP 
ATP-ADP+P+Energy 
oil ATP-iifl *ic«(r *<^15 

ntwi cff, fi f 

ftfapiti fC51 *(ti 

ft‘ frtfl ^ t«vf 

fl^ I ffi *»:«, 

nft< fl&a «F» c^ 

ftffifUt? ^1 c®H- 

ifW (Physical energy) ft^tC^T 
ntw sri I fsfapitii atftffff 

fftw fVftS ATP 

■rivi ^«*»r I atp-41 

wl8f 'im 

nt‘ftmtcf ATP-cf 
(Chemical Energy Donor) ^ 

ftl 

tm I <«ti 5fij Nitf? 

nftof* ffi m 

wffti I >w»i ffwj 
wtn tl8»i futtftlcstfei 
^ ?iti5 % flntflrfi ftfsFirtfl f tf 
n^t4 Ml I 


f^U ‘<wti cf 

ftK>ii» '®tr« 

'fflN cft*i Cfti c^ltfiSf 

5»1 ft*f» *1^ 

m I fSlSfiirf®«tcf ^ fttTt 

fiifSi® ?c« »<ifle ft«aw 

c^itigsi HU VII 

(Polymerisation) ^Itf, ft* 
▼C«1 Cftf fftCif* 'flftfff Stftffff 

V I CTfl CfCl Cf, V ftf 

*f«ftc«fs ft*J c4tl5R* 'f‘jjP I 

«<fle c«ltl8f i»•,•••-<«'« c^H 

ftff f ft- 

f 8 fiffTC** ^Jtf»icf1 I 

c«rt!Bf fff 4fr ««f fiTftwf 

4Wf «ilf 

ftf ftCf Cf«ff 

f fif 5 ftc¥ I m9 c«ft{5wf f 

• «ncff *tCT' c«rt{Bcf * 

«t* ^18 '91V WC9—fi8ii ni^- 
f»Iffil 4*^ «l?ri8 fCfl (Enzyme) I 

cfff >*ifl8 

c^fff ef)*t¥tJi«w<rTc«ftl8frt^ fftt 
HU I %Z^ "tfv ATP-41 

ff1 ft*irf, 4ftf **t9 4fis Ifv* ^»f* 
fc^ii c«fti8f cftf, fi 
fitfif« ft« I 4l fiEH ftf fr»ft 

f1 4*Wt|*I I ffiftif Cftt 
itm *ttw f11 






«irtPi®c¥ <rtm ^fi FTf^r^t^- 

?icn nv ^ ntwi ^«i *<1 

«t<ti| cvi\ I (Reproduc¬ 
tion), (Mutation) 

(Chemical messenger)—oil 
fsiHS w *rc«rT i 

ini ’1^=1 »rw 
4®i§ C5^w ‘nr*5C*ntN,®J ^ I 

’¥t5 (Base)— 
0 )^ f^5i{5 fenM^r f?CT I 
«ijtPr® »rWy flt»itiif%® ♦i*ft< »t?i 
<a^ «f^ •I^Kil^ 

'Al =fHiiisr I 

4f«ft5r «rft"f *ft^t3*ta 

ff ^tt»it55ri ¥«1 ’?t® I 

infill®' f®5|{5iftc’l f5f®ir 'im 


nTit«<^ wrw m mit \ ^ still 

iixn 1*11 iti I 

5^ W-C’ltOT nil 

•TJrKijf^? "?ti ni 
af^ n I Cl citi fentcil Clt^, ail 
niK«f«! 41^^ i^ri ^11 

Bftintl aftsltl mm Itcir ail«i «8| 

(Cohesive drop) Hi itfl B^- 

flt¥ XliS wris% ItCfl ail 
ftpfl f^ii^cil mU i»« H 

4^^ 41 551 mi fil&til- 

cntHl-ll «lTtfl® « Cfiftfllftw 

111 citi Hti *f«l 

fif®i finti^it “ijl, w, »l4i 

Isjtfi l(1Fltl Itll 4liB ClfTHl «tltl 
fentiti '« fifsi (fintf-fiFfi) 

pTll cwittn H®)! I 


c«rt^i 

wrtPr® 

4 . % fn (A. T. P) 

sfi 

iflu niN 




111 

lii 

ifii 

cm 

nfiijfv 


ftfSinrt* w «(M-'*ttsrfii^ 
c’f tipn <iWfc«f 
c¥ti cirif il «r®ti:«i cifti 
Ufl %m 


m% cHtci ^^ISFiti, (.mill '9 Hftf 
cfti l^ntmi iwj cirittiti ifc^; 
cw—«tlit*r I m (iitlitiii* 
cfifi ® wrtHi 



WtH' 

cvTcii cfafwn 

'<’•18 »i#i '^tc^f, ’fl c?Fr«?i 
W ^ti ?ti<ri ujI 

c-fwtv c^f^ c<t^l *fc? fef«<r 'e €ft%« 
*?> I 

Wapatif nk irt*f-"i»rft^ 

(Nutritional evolution) 

«rNf<v •D’t nf »rfffT( 


«»tf«r 'Stiflt’f (Protovirus) 

«rtf? <Jtf (Protobacteria) 

<rt*8 


ttcwsr c^ «r%it5 

•!, I <<» 'Hiw 

^XWJ •'t? ^t?r 

C^t5 ^ I 

<11^ <r^st< 

nwt< •n^!T<rhri •’n i 
<ff^t5 ’jt^trnr 
<rt*li ^tsi 

^ f^®jjT5i I «fl?r 

9fW KHfj 

15, *rtT^i «t« ’Tiflf nfii^Pf 

tuft 

eifiwtfl <WJ c^ 

w%rf *itci ’ll i -wm 

j»fT «rttw ntfT <^51 cvt^i csrWr 

>if< n ^ I wn ’i^’T <m«?t 
ill 5t«ii ft«, 5«pr 5iw w i(tfi 


t »t5, an mW 

'xtcv f’lti wm 

'rt«t«t< c?<ii <tr¥ I nf5rif«x 
»rtf iitfSfn 59i^t< sft» wwi 

<tw-<sf3j*r cf^tcfs 

—ms^ 3^t*i ^nl8f I 4Nf<f cft’i 

6t« •’F*r x^v 

«ic<fj *?r5 


(Parasitism) 
(Saprophitism) 

■»■ (Holozoic) 

’rU!l^*l (Chemosynthesis) 
^lT»lt’P'lU8t^*l (Photosynthesis) 


’IW afC^I sT^’f 51^4 aPlc^a «?>l Xfsi4t5 
•W fek4 I C’lV^tC’fJ? f44?, 4Jtrtfl«1 « 
»rix fefec*r4 4141 4154 4ttW9 
C5»l I 

c»ik 

xtx4 «t»Ttirf4^ nflic5t4^ c5r¥ ’xtf® 

>nf%i fT^sf « IFWf 

f5atc4 4^4 ^®fir I?? I 4itrWhft4 
capcai ®1 cir<1 ^U i 

c3Frt8tf¥*i, ¥t^4 st^arirt^® x 5i<ri 

’•W 41[4 tm Vi I 

c*i4 fwt, xf%r«ft4w 
f4tf4 3Tt44 (Oxygen revolution) | iltl^f- 
»r«wtnfl TO ^fwTOi 

(Free molecular oxygen) 111, TOPI» 
•It' t?f| -itl^llBit^ xii, <;5;' citi; • 



^CT» w*w mitw 


«, ] 

nw ^twn «il8n ar?pr »?1fe i 
<51 c^rttc#!! 5W— 

Oj + Methane -*- COg 

O* + Atnmonia -> Ng 

Oj + Oxygen -*> Ob 

Ob + Metals -► Ores. Rocks 

O* + Organisms -► Arobic respiration 

vi9[ 

JilpT ^ ^tt'S 

^f%tw=r, >6 sit^cIlTWSf 

f4«iitsr I <<11 «rttn 

f*lC«|S1 '9 f?Cf ^<5ft ^1 

«ft?:»n[ iTt’r-srifl c^cv •ti’F 
ft»i sbtt«nrt^®, 

5ft^fCW5f, ^ftltSf^— 

^jtPr nitc^rfl if'aiti ^fjpf 'e «rt% 


4^^ <51 w 51*11 ^Slt55 wvr\ I 

«?l^-5fsrc<s ^fwc8rc5« «rnt«f5r c*r 
^1 5»1tl 5t5[«1T I 

'Bi'sa^ '■rt’Wi c<f<rc<5 *ttf«f c^» wlf? 

«r¥t5 c«V<5 '« 5t>ititf^v 
w?'« •t?K 

c»<ic^ «rt^f»i¥ s?fr« ^f’li i *3j •it’W 
^'f'V «tf».1§5 si"5^t<r (Biogenesis— 

^1*19 ^% 5|? snt ) 

C’l'Cai 9^*lt9 ftwi «ft9- 

9r«9 C<fC3I «tc9tsfJI ffl 999 

C9t9 ^9 ftei 91—(?!^ 9ft9|\9 <jt^9^i:<5 
W? <*99 f99?^ 'im 9t»ftlf9¥ *t9l«f 
C9t9^ ^^;'^^«tC9 «rt9f9V ^C99 9i9f 
5C9t9 I 


^fsw*r fiit.ntir 


(49? f9^9S 9i5i»| «5C<? 9«m 
lt«ff I ‘111 999 ^t9fC99 991 91^9 

<jf99\t'® <9t99l9 ^C99 «ltt9 f59|?f 
9t99 9t9 <Slt9 9C9r9*1—<999 

f¥, 9ltf99 9tR9'9 fk^Tp\^ 999 C9C9 ^ 
ntl I 9t9*f9 999 ntV9 919 

cm fiW ^9C*l C9^ <a?C9t 

fi1C9f %f^ f59tr9 <99t9l W9# C^C9 ^^fCf | 
9919 Ft9l <999 9«^C99 9C9T <9Tt^t#|8f 
99tC9*9 90^89 I 

-t<ir¥ 9t«9 9f^« 99t9'M WtlW 
•119 ^fWfll <91*119 cm ^9tf9 <yr9^9 
WN *1^9^ <999 Wf *191F1 


919 C9C9, «ltlf *t<9'e 9t9 C¥t9 99t9t9 99 
f9 I <499 f¥ <jf99^<ytif9 ¥<5¥%ft f9f 19* 
^9ffel9T '49C9I 999H 9C9^ 919C9 1 ’■rjt^t#¥ 
99lC9n 9<aFt9l W1 <5tC99 9C9T <9¥|81 
99C99 9lC5 «3f¥C9 9t¥9t9 ¥C»l <9l 
99tt9C«f9 Ffjl-t 'Blew C9nt 
*99»t91 919 C9«, 9f9« C9n f¥|f99 9t9 
<99tC9 &99it^¥ >f^¥l 5t»ltC91 91^1 

<9| 99tC99 91<»^C9f *9r9¥ <9f¥9t(Jl9 

I?l99 ^t9Cl <99^ 9^tC9 ^WS 99t99 9t¥- 
Wtt9 9t!^9t^m*ni CsItW <99 

9991 <I99T|5¥ <19 I <9C9 <9>19 

C9C¥ C9|9» 9rt9l C*fl1|» 9119^ l^lf^ 



wtir 'i Awtn nt w 

»ntmn« -4115 »t^tntirt 

^ I ^ift ftff^, w «Riif»^ii. 

••I Wrc*fi «rti®*r «ftf >»,^••,*.. < 11 ^^ wPK «»tc>»fl^1 i^itfw 

4t «?F4tc» Ifrc«rr"t« w f<«< * 

^njr-^csi ^*ni «fT¥-«f?r¥ t<i| fftcfWi ^t^ cTiii 

fn ntft^ mm ¥C« ^tCf I fWCl <tl'«t?tJ«1 •IJt'ttl »«¥ W CftJT 

ntfftpfifii it^ •rfi ffttfCH w»ili ?^t?r 



'®iTt%i#j8?if nftcfWf nt»ftii«i fr^f5551 ¥tt»n «Fr«’rt«f»i ntft'sr «rff 
’iw ’itfi I f^c?« »r^<rTt«t5i f?w ^t^hr 

cf fttsii futf f 


^'9 iti '«fti cvtft« I 

*«'f fftwin ftf *11111 c¥tlB cvt^ wtm niKtwi 

0$ ftn Wtl 

?||!f»i %% ^^i-ni s»tf CT'eil fti«—'ifJltfW ffnniw 

% i>l »rN« I ^rticif ¥titftf^^ 1^1 «iwi mM 1 «ntWI*<r 

vf ff ititTf'ifi wfini cfipi ntftw 

f(t« m w ^ffw «itt«, fftftw itt'«|* 

cfO«ttff» s™» ft •wtrlr I <ff fkiB HI 1 






cir, 1 vm 


c?ijr^r 

a <«rw ^ «tC3 ClJC’f 

ciwif, ^ ft«r r 

’?»!l ’rtlf i 

m c^, 

cft^ •M'hf'Hfl ^f^a'sus*- fiifeta 
c'sl <<wrar ^^C5^ 9 N 1 

c^, ^C5 ntMWfl 

I ^c-nThF® srtsm- 

4<rrsii i§nc« *iNi ^c»i 

«rtCl «»t5 W 

PrI ^c< 5 «rfc»ii c?t<r 1 

01^ 

«Jtg^ I CKUf 

*r?ci, c^»i=r >ii!tc?c-r sii?t 

rfirsT ’Ttnrfl Rini c*iv5 'sgeisrts 

nf^ *1^5 1 ^c»i nc^'e f%i 

^ *»1. «r>!C^ ^ q? 

51*1 4*1^ f^, *1^ I 

«iit »T^ tt^-mii ('Bit^n 

’^t^) «rtf >«•• 1%r9itf*ifer? 

I 

»««rH fiw ntw, «<<rtw 
c¥5r? '«ot%t#i5¥ irf^*! c’ft®rfc<% 

few irN^f*r, ^UW few^i «ftir 
%••• ftfetcw wi wr*i>itaii c*i% wR 
>fitCTfe ipw ^ ^tt¥l ‘<l<ttlR 

« ^irw «ftf< f^fN f^l 

^ c^ fiRTff f=(a c¥»tt^, 
^tfli cni fjn 511 cw 

«f511 flW, '«RW 


5|WT I Cf, 

4fe sRtRn ‘^^IS c^w c¥t5r 

C^m 1^5 «f5va ^t«fl <fl^t fe*t« firti 
^n ( '«itfl <ti% ¥t««i ^^rsf 

'6 ^«.3l^91tf ^¥»1 C¥C¥ 

^?*r ij:t«?r« 5fC¥ C5ii:“fi Vi I 

«t5?:®e>l ^ fsf¥^<^ ^C*l 

i^rtipw «•• c^c¥ 
b-.. «•» f5[f*if5l^ I RV- 

c¥tir ¥*(, *rf« 

f5|f»if^fetfl I 5H?ti¥Ci?i C¥ar1? ^ti c^irf 
Ul^l C«t« «rr¥tC?[ Ft5fH¥ 

TO I ^Pf's 4¥tc5r «rp nft^tc*! 
^?tflTO Vi 5ir®, ^tfet#C¥« 

f¥f n*rc5 ntcfl TO ^Ittw <VK ¥iC¥« 
?f^fl^t'e ¥w »rtTOl ^1 5iw TOH 
C¥, f^¥i» 'flt ^TO«’fi^^l C¥t5t 

cftHWti’ft® «it?r'8 '»•• ft*! I 

TO¥ 4fl PrnJl^ 5I^'6 £*rtt«| 

¥W5r I «jytfer#£¥® ^¥t«11 

Um fiw nnsi vm iitt'eTl 

♦rfii*in*i tm »(i¥ ?tTO ^ c»r 
m3 fen^^* nftt^c-r, fTO^ ¥Cfl 5 i^i:to» 
*i«fjtTO C5j^ nfiRtw ij^taTO TO 
TOTO’TTOa Topi I Tsit' 

Cftl 5ftlW C¥, ‘fllftlCT si'SfTOtl IITOI 
(AW TOftwt^^tC’J »R^ 
5r*{t*rr5f V f^i ¥tcit¥, ^TTO trim 
5iltm Upsi irWys 

«lt¥l¥ 5»1 «i??r *ft5^ 

UltCTOI 5l«^ ^1t¥ Wt^W «mwtR 
“ntroi I 





?ir*n *r'»l 

«rt^^ flt^rhifsrr^i 

Iff? «n5\fftn 5ir^9ii i 

«tt« f t«ft5 c^ fntn 

ft*i, •Srf%^rf%cf«i 

I C»ft5»1 '« ^tsit5 ^cut 

«*rti r?i '«rt«« ?? I %hii -hst^c'® 

« =?t»i!|pr3 ai<rj^ c?*f5i5Si? « 

i*rt?i fprti «n^sr f%n i 

*r*ft<lB «r<rt=r^: ciWi '« 

VSI^ CJf^n ^tl I 

«rf^3r sn 

m «*n WK] 

fill I ’Ttwi ^f5T «{f« 

TO <2rt!i ^?3r ^R’ll 

I f?f%f cTOn caHj fe«.*ff?c^?t 


fta f5n«n-“ 

CTftiWl w>% 

^t% 

^mt®1 lr-«% 

},% 

cnv t% 

«% 

wftt^ 'I 

«tf^i 1 


— ^—■ I 

^WWl J 

!H«tTO V5 TOl-«M‘KtWtl 

TOtTtfl m •ft'aii’m I IfTi cftsr 


cTt^ifSa '«ar^ •'«• •tt^'9 cf<l 

l^atiiE I ^rtwfir^ «frTOa 

usaf^la «!i5ai5 >ir 8 * ’«afwa 
^*rt5 nt'ssi f^5itff»i cwi*t^ 

^^tfii'e TOcn ^t« 'flf '« 

«»• 4?|B f^-it*j ca^*tj<r'o 

I ^?t4 m ^4 4int« TOl I 
c?iWt 5Ft*[ 

C*lfilt^1 I caffsf 

^vn *ft§'9'earwa 

^41 f lltfw I ^tB"f ^f44tf 
C4 f^itn 4fni, '6 ^rti» 

«W 4 ift* ’itt'i »i4i I 

«rtr*}f4^t4 |4paU| a»t^4 
>>«,<».• feisrfl« C4% ^^tIS «ni 
I 

5it*i<F 4f^«F caV^tT ^vs 
Tow, »Ft4twt^® afw, wi ^firw 
»[twtnj «V*fT fwwHw ^41 W41 ’iw fwfii 
caW ^mn rt^4c<4i Iwt4 

>•'« 44^^Wt4 4Ft^W ^'^1 «*n ><»•* 
C>|i*6c<in5 ^tiwtaftw Wt4 *44^ w**** 
cn^cai® ^tnwtaiti ^l§r« ««ttcv i 
I 5 I Wt^fl 4i^t4 

•....> TO TO,«il vil wt4l m 
««jt4 ^tro <?t1B m «rti ««¥ wtl*r 
m 45t4 ^41 wi ^t*r 'e 

*ff45t»i’? nwt< ciVm I »it4t4W 

^JWTrt TOn>f 4 a»fwt«rw 4 int 4 ^*f 4 

fwit TO W1, TO 54W W 





i-- —*-* 

w*fl 

’Ftwl ’TrtI 

«i»ift? 'eiTtafjf «rff^ 

«f^ ifl<R's i[*rN '»rf»rii 

wtcf I «t«t «nt« *»« 

«t»f 'BW 

ifiri ifcfet<3rt% 's ^frsf 

?it»rNf5f¥ 

^*i«tii c3Ft«T?® « cat*itl® 

vii\ ‘flt fe*f?[ «rtr»ii 

*rf?f=?^5( « ftm*! I 

f?»(tn I 

6<twt^:»f3 =v«tsi'8 5f<r5(« 

«ratm 

^J^l|1ll ^51 ^lui I 

^H?:^ fBJ? ff’^t^r ®fg! <ii^ fl?i'^1^ 

*it?i f^f^w 


»•% 

'°*% 

^«% 

1 “ '•% 

'e '^ir ^ 


c’PtJT ?intu ^*r?i c^ft^it^ 

cjFtal^i®? ^5 « m ar^icns »ir«(i 
CJtrva nw 


%n4 

9<^«i ffff^ ni nt« '« 

wtstf? 's cnw f^s» 

wf»r <rfV*ifl89 TO «N »rt^t5T's 

«r»i f*r-fttit artr^r? >Ttirfw nflTO m\ 
ntca «?[ »jc«r 

^riti^itfsnii ar^ f^t^il ¥S1 ’^tii 

f^i)9i f^9i ^t*ft« ar?jtf^?f fe*ri «to «f«i 
^fill^ f^5t«* f^frl »ft<itl stTOf^v 
f^af*! «r«« ^rm c^N«i 5t^« 

’Tt^tc^J ^si: c»in5f I 

•i^fT « « » *. 

»['Nt<i‘l »i=?*l » » • 

*fr5 'stn '»iiin|^f^t^*i?i TO'fl’f 'atn 
^*ri ftnitii 115 '® 

^si ^fir I 

>fs(ni c>Ttsita wti® wt^ 

f? ®r9 <4?i6 4«rtpr c^m 

I «rtif *ft5 «rrcn ftTO 

5^ TO=5(^in?i^sm cTOi 
fv\ I aWsf ’Tt^twj 

c^m\ if-r w ^nt« »msf f^\ 

'81 c>!t5ii 4rt 

8*rh( »i»iw f|81 'stflrs »*i¥ stii 

c^t^n «ttl «« TO 1 K*tt5 ’fTO I 



’R’3n 


^si?i «HC'5 ntt— 
c*ff^fjrfq!( =rtff ^ts 
n5*Rl5 ^«F Sfl— 

▼tw of^rsi ^^9 «Ttrn'8i 

91, 49191 c»r ^i-l 
Wtin; «C9 ’Ftaf 91 9f99t9 ^taffel ? 

cn1^f9f*1C99 91 C^9, «lf55?t99 

«Wt¥ 'e^'I'S ( C999 9?F9, c|*r J^t*lt^f%9 ) 
C9 999 999«!? 

f9t9E 911 C99tt9 ^f»l r9l«9'-C99tC9 991^1 
TO9 999 f9r9^ f991 «tC9t9 99C^ 9C*? 
^9 C9^ nf99tC9l nC9t99Ft9 9ft^9 
^#^9tl(Bactena)--49f^ 9t9 «(9?i HW ft9 
9t9C9t9t9t^«-9iS« 'ef9«f9—^tr9'e 
C95t9t¥l 9919 91 I 

ftwt^l 99C99—49 9t9*l, 4^ 99C99 
'•999199 tflt^^affsT^ 9Jt99 9J99t9 I 

4ftW99ft'Qt9 CS'f9^ 49 999 9C*\f9i:919, 

•Itft 99t*1'« C9f9f9f»19 9t9«9C9' 

9J99t9 91 999t9| 99Fnt’^ I «Jt9C^, 

9t«9t9 4^ '«99'ef»1 9I99t9 999t9 919 f9lH9 
9|tt^9 C9t9 9?l9t^ 99f^ C6lt9 49^ 
f9ti9 '•9T99 «ltap9*l C9C9 «lt9r99l 999t9 
(91*99 §*{t9 '4t9« 999t9 9fC9'K *ft9 I 
999t^ •Itrn ®t9*t9 9CTr«»l9, 

9J:9 99t9tC»I9 9^9 9t3lt9 «ttC‘f9 C9l 
9»Hnt i8l9 9t9l9—F»I9t9 *tr9 4t 
Jf^arTW C9 f99r9^ 9t9l f9f^ 

*1^191-11 W 9t^t9 5W C^C5 9t99t9 9fW 
mm 99^f ^9t^'« «tl9t9- 


I 9f*l9tt!9f»1 9t9t999 C9t:9 ^t9trf 9 
9(1:99 99i:« 91611 •1(9(9 !|^(«|'9f»li:¥ 
m 999(9 9(9r(9 9C9t9 ^(^9(9 9l 9j(f 
f9C9(9(C«^9 991 4^ ^9^ 4fltC9 61911 

1^9 199(311 I 

(f^f ^ •196 19(99 Kl9t9 1 l\9t1 
lt'^9 4t 99 9WtW9 f91C9i 
999(9 9t9 9t99l5 9(9(1 I 

99tf9C99 11199 9t9r9W^ 

( 9(?C99 1(99 C9 nf9r9C9 •I9«^l9 ) 49l 
{8C9 9t9ri 9(C9I* «r9^r® %9 9(9(99- 
l(t9^, 99C91 91 nf99jfe9 (Mulation) 
▼19 f9fi9 99199 (Strains) 119 ^ 
ltl9(9 1 1^9(9, «rflf91lt ^lf9 lC*f, 
4C99 ^9f9l3fJ9 111^ 4C?9 9C1 C9t9 

lil ’599 I 49^1 %9(999 f9C9 991 9(9— 
99 ntC19 9«i:6 C9(9 (Rust fungi) 4(1- 
C9t?:9 919 49fS «ri(fl ^ifil 991 9«9 
^Cll f91 919 ff 9C9, 99C6 C9tCtr9 
w(ii fkfm mim 41 11(9 9C9C1, 
9t9 C9%91 C9fe l(9tlf9 «rf^t9 9T911 
C9t9 49 999 CW C99t9t 1 199 

1(9(C99 C9(9 ^9(9 ^ICl 1C91 

Fungicides, Bactericides f9f^ 

99f< K991 C9(9“«rf^9(99 (99(19 9T9f(9 

* f9f61 ♦r9"l91-f99l91 6rt9l9 (9W(^m 
9(991 mm, 9ff^r<i iftnr 

1919991 

Itntf (%^91 f99(t99 91 ^199 

It99taf(l9 491 lltl 9(911 ntw I 





fitll «WH«WW^Cltt?lK^W«^, 
^ iTO CTK w wi^ ^ 

wrtflt»r's ^9 '3^5't^ 

^ ^ STI, 99^9\ i8t^ «ttr^ I 

4irC9 Resistant variety ^ 9.9 \ 

wUri, <Ft«r ¥« 

c^t cvtwi *i«fjft^ f®. 49. 

(DNA) I f®. 49. la-a 

9m »it*if25^®tr^ 1wfll- 

•tSif®'8 i?iii ^ I 

‘flcfs ^nff «rf®!:it«< i 

^99 s^tCSF »lT’ttl=(1 5?? I ^t^1- 

^tC»lt^flt»[t^f^^ t^lfl (Photochemical 
reactions) ’flu I 4^ W 9H v?5lfi|<F 
♦tflUtCl (Lethal radiation dose) fifWN 
®iin 919 9i9 I '419^ 999 

(>) **ttc^ I 

^tai aj-et^ c?, 

c®«jf»5 f® 49- 4 ^^9 

c^l 99, 

®1 (.99]9'9 <fW Wrt 

ftcfl '"itari^ nm 99 1 vflt csut^t®^ ^tc«r 

9^9\ ®ta 99 

nf^r^jlv (01 

c^ ®tc^^ m9 C9i^ 3«i C99, ciitn 

> I (Mutation) ^ 

t«. 49, 5rtljttt3r*l»iai« 

^9 (Purmc-pyrimi- 
dine pairs) I 

t. f99t9 f9XM ’ftWt ¥Wtl5f I 
% I ^«ntn® 49 , »i«tf® 

Escherochia coll srtM^ 

^rr»rt^H<rwwiaF?i 


(Anti¬ 
biotic) arhrhr® ^ ?ftii 9 ^ rtw 

^t-r« c^tiiaKai w 99 , 

^titl ®t»iaR>ir ^ ^ 

<4® «r®tf®, 

5CT 5|1 (o) I 

4 % cst^f 

cfltn ain® 511 wrt»r 

c»T 5114^ csftf r*rw 1 

C®1® f5|f«4 ®tc®« aiHfJ 

^ntCI •UN ai^C^N 9^9 CflN «ff®“ 
«r®tf® I 

fSr^fii c^tif »rf5i« c»i^ 

«N ( ) «1f®CltN w 

^nsrtf® ^®ft forrii ^c® ^ 
fsipB® 99t9 C#t*r ?FT9*I ®f4TC® 

fast®®N« «t®tf® 

®C5 capait’! I 

aiN>} ^NtS «ltWl '®NfN I ait® 

C9^9\ ®t^1 51® af^t® 

^<3T®5 ai^^ ^9 I ^4JN® f»r. f®. 

®tr9|^fe5f ’iN'JtsT 919 firt« 

flWtCaifl ®ajt«{t«*l ®<lNf®« »11W 

aiif 'srNtw «rf®n® 
sf^aftcaw ®W «l®® 9(.^ t 

4 C99 49 C<1»11 I t<t«1t!i 

Nt® f9m\9 <4^ »|ai®l »rait»rlN« 

'aNw I 

«I f®. 49, 4-9 *1t<f J 

(»1®IW) 49K ®jtf®f^sf+*!rtlN5f; ®?t^5r 

+aitlc^tfnw« f^f®w •rfa^ti’f® a|*«»f# 

®nt®1 f5«r1« 919 S(tJ® | 

I?|att1jl ®ljf fatl? ®«l®f« ®tT»r 

1 





s?tsTtr?t“f c?itcn« 

«r5f»i9, ^1 €tt^5! 9 «r*it5r 

ciii^ I c^t^r 

farat? c??, '$«t5r 'e^tj- 

ft*r f^?i- 

n^nt c^ts? 'o^Ms ^9, c^si^i— 

w c^t=f ’ft5c*i '3?iirf^« ^s, 

«<rsr «Tt3^sii f^l <45f« 

^wa »i*i'T»t5r aFi*i Tc*! 

^ 5i9t9i5f mw c«?t»itcnfl 

I 

•rW'ST 'Bltfl ^^15 f5f^«<5T1- 

•tif^'e c’rfB Pr<ot« 

«it<rtJi *tf9^ wtfsfJiTtii c^tf^'s- 

njtR^ nif^i c^ c^t^r 

fapata f&f’FMta 

«ttatc»! ^1 csit 

Vi I «rta g'twi-epr*rit=r 
^FtW (, JJt^l) 'ejl^!?- 

(Schuessler) '«^|B f5f^«>’!M'S6r«a 

^?R, f5f^^»ii \ 

f^jr® f^wt^ (Moleschott) 

tsiPt« (Virchow) ^ta <3C^ aia^ 

wa wj mvi «, cwm c^r 


'"i^cnu f#5i c»r<rt5T^ta 
§*f«l ^jt»if5ratH ?t?i ^tc?a, 

C*ftf®!lt*l CIFt?t^® it^l c’ftJiaitftsr 
c*it^ it^i =fai 

»r®^ I fe’ftftr’rw 

cftH 'sf^t-fa cnw««iat®i- 
^ta catena astai 
nfc^ia :5n I 

fcn an^i enne® ntn ca, 9|ata 

91^*1 caca 'e^caa aia’ata ’aca’F 
sitntw nt'Qai ata ai, ®aa 
'it fasst^a ^twea* fwt% ’fca nat’fl' 
Taa^ipta a'ln nnj ’ftan ca, caFta casetvena 
ca'ta fafni ennt^f afsitn® ^c^far® a^ac® 
atafc^i ^ta m ca '•i^«fa ^ntatcaa 
ftn ad ^a^ nt®tfaf®i al ?a, 
ata ’a^tafaaF 'srtartca (Molecular Form) 

«fcatcn 'aiata ®la *^91 fVftia 'ntai 
n«a I 

ajtatcaa ca^ ^ 'ntata ^ntftca 
^®tai ^la acaj a*t ®ttna nt'® 9tn^ 
«if*i, 5ta ^tena f%a ®tn c«tti8a, cn®nta 
c^a^'aj <et'ffs cai^a &ta 'sftna t^a «tn 
<«ia^ «rar»tl ^tena <«¥ «tn at® 
ntata^ (^a^sfa) fentwHi nflatia 
a*a ac*t cncat^* ai ntafa^F 
«itcn cacaa nw '«i®jta«f acn aw 
m fm at I f^f at»i9»ca cn ataiti 
•tfaa^'a atki <aa^ w\^ « tfi 
w^^nri m% nflatta 1^9 





cmv 

ww ^titl ^ '« 

'frf*! at «r!?*ftr5 c’lH ^1 i 

TwIitH «nti»Jt*rjtf5r^ *i^'« at ^ si^rv 

9n?«N 5ft ^I?f, 45iST siir; ’ft?*l 

^*tt?t^tif»i c«rtfBtsr?ni^t 

•|ftf&'» f2?C?F*T, c^t^t^, «t»it, 

1Wtwtf*l«f «f1^?f ^*f1wta[ (Trace 

elements) sttl^? CMlfJt nt«i* 
f^r?(fF^ ^1 *tf«Jift‘r?i 

c^ c^r^ri 

•fttfl, ^1'8 I 

5(C®, f^5f»!fV'5 iflnftstfs «(t^’T- 
»i^*l c^c^fa 'e ^trtT?i 

afs? : 

( > ) (Calcarea 

phos) 

C»lt?1 (Ferrum phos) 

(Kali phos) 

C^ltfs^’N (Natrum phos) 

(Magnesia phos) 
( ^ »fsj«l~*ffetfn^t*I (Kali mur) 

C’Ttf^t’I (Natrum mur) 

( « ) ’rl'»[C¥fe—C»Ttt^t*l (Natrum 

Sulph) 
(Kali Sulph) 

(« ) »^^*|--«FTt»lPl'8t*t (Calcarea 

fluor) 

(«) ftTIl (Silica) 

'9>pltw 4^C>» *11 W 

•1^1 (Calcarea Sulph) CTtn ’fcuflc*!’!, 
f® 1 not «it?i«(i m c?, cm 
4w iT^sjtw mi c»T*®tiit*r *tfl 
ciof ^ ^n cfsr, 


mi%tat 4t5iti ai^iis m 4ttfi 
’fin’ffe «i^«i ‘fll fit 

^c?:« I 

j?r«, 4*1^ mm 

§nt*rt=r 5Tc»f 'ei?- 

fr*f n*iT I (4#!? 

«r®tn c^s(i? Hft? tft 

c»it^t? ’af'arTr^ c^st^r c?<n c?i, 

^it9!r5riitPi^ '«f®tr^ c^j|3T 

m ^1, ^ 51®*! 

§*tt5ftC=ni i« 

m 4t^r « cwt?9 taRi Pm 

emPt 

4c^ft»f'e m ’Fn is®4t^ 

f¥c? «itRi vm 

'8i®tt^ cwt^rei^i c^r<rt m, 4ff® 

emn^ (m nftsitw) c^T’i'ot’is *iwj 

«lii4l^-t ^ISa 

^pii^ 4tw, ft® 
4at'8R5j® c>T m ^ c^ 

4llN I C>f art® f®fsi w^4 ^ 

*^jt®c^ti:wa ^rtw m^ft® ^ntftesw 

4iiM ®ii^tii ^c^'-r CT511 pf 

f®^®i ^f?®c4'8 '^«fn ®«1 w^ 

^t®tr3 'srf^atwi 

4t4n® w »rf<rta*f®: %3r 

cw «Tt5 c4*i ®r»i®-^tft®tcf« 
nt’f ®t«{ 4C®'® 

4twtf^® mm <a®- 

at® 4<*N I ^f®®f»it® ®® 

®N®tf fifC®« fen® axM f®^4 art® «cif, 
nvtntcn 4ffe m nfei ®rm citn 
nw snr f®t®5®tf ®® nfei 4®f 4®n 
®11 fefs®! ®® ®t® ^ ®} , 



^ 


[ ^>«r tn WFi 


win 1 

*tt»ii ¥w n? «<¥i5, 
^"-r *1^ fsuf^^s'fffr^ <ft«ii I 

wn «n 

ttfW ’TflS SR»I w «rf« 

T*r •r? *r« c<n;« cf'eii i 

(Chronic) «tC»r ^ 

5ti ^ta creat attai- 

atata artcn §niaF- 
vtca «c»i caata «faa aF»it «ri«l 
cata cata eaten 'e^a ata «reatin, 
cana aaca^ fenata ataai atai ^tata 
cata cata nca ^ aew atata faataa 
arcatar^ia ajaai i 

atrateaPta fafa^arta aacnrs 

ara atata ata aea aatcatai 
caaataai a artata aata ntaaai 
caaataai ai ca^a artatal aa, «Sr ata 
a(a acaa ^at'e ^asjtaaia i cati- 
aaai ataw 'sta ?a aaj a^aj i cn w 
aaaa, ataafir a faaj^ ama ca aaa 
asfa^aatfae^* caafa nfaa afaatca 
ataai ^aai ^aenc^ ca^a Saaa* 
artata ai ^ta feaa at^a fa^ai aaa 
laf^ai (Tepid enema) «nffaa atai 
cati afaatwa aataa ajaTi nt^aa i fai 
cata «iaatt'5^ caeaa aia ^falaacata 
^catatena atai catl nfaatraa aiaai aai 
mf&ai ntata 4t^a «fa at caaa aaa<. 
nta aea 3|3B nfwta ataata aiaai aata 
naa a^'aj i «fcwa cat^lta nta^faa ^aai, 
•W-^na?a, ataa^t. nfanta 
'atatft ntaja ajaai aata arta»a i 
anal aa, aai fi at afa 0#s ata 
aaifefN at a^al %aa «ra, aeaa 


aa, aias ai cata atffa f%t ntalal 
aai fafa^sata aitaafira aa*ff aiaai i 
nta, «itata, nftna, faari aaa 
faaca faatataa «3t ara «rtaaa i 

faia aaaa^ atatai «iacaa act 
atcatcafaa a^caa aai cna i 
(>) ^aatcaa af^'. atPr. fSr^wtfaai, 
aattfSa ata, nai, ataatat a 
TO^na eaten «itea *fta ala 

eaata aa •aa^ i^natei nta afa artfa 
aai <aatea catn aata ^cn cnca 'St 
aaa catrna «tf^caaa a«a i 

(a) aaaateaa aa^tiiai ^ atata 
^ea «rf^faa «ftea « aarta ant#ea ^ftalS 
aea eaata aa '« ajtaeaftai aa af^ 
caax I «tf«eaeaa'« > <aalan ajaan i 
( » ) 'ntaatcaa ai^aaa « nttw 
^tfia catena fsfa^ai « «ff^eaaaei[« 
«rf«fiR irteas 's aaita ntafe aea afa 
ajtfa a®'«cnirta a’l • 

(8) nsjafta^lraa aaa a^t«^ ^tnat^i 
ai ^taat«ai afaa^'eaa aea ca aaa n??a 
aw, asteaa fafa^^ai fa^ai «rf^eacaa aew 
«ff^a «rtea « nnatei antapea *ft5i8 
aea ala eaata an a aitfa «ia arn^lta i 
aatca aata ^n^ ateai- 
ea^a «a[a 4aea aa catena w^taai ^ aai 
aaa, «iian atat aai aw t catn aata na 
faataeaa ewea catena «rf^a^ aa aaei 
atari ateateafaa naf^ca «rf%eaaa 
fafr«^a1 atf^ na^ aa«ra i* 

*caaa<aawra arteatnrtf^ 

^at^ «raja ai ntatea al 
cata aea anati afaatit aa i 





f^sr-F^'ffw) <rt®-’T<'Sfr^?r c^ar 

’« aR^^JrtsT wsj’r^’Tjt? afc^ 

5iT?r5?t^ ^^1 fI 
jrf’T m 

JTfcar sf’fa Tf^rrsia ca «r^ta f?r?r^sf, 
^tcaf ait*rtra «t«!fa n’tfW a»!i ata i 
f^f ^a ^tF '« 

«*i^ ^«fa ^a i of^'^^us 

•at^a nfajfta i 

?r«T ^1 ^ta ^a 
ai I 

ftir ’fc? ^ka sppara 
^«araH caca^ artyf^a^ aTtaraf 

a[^ atkaa atatrar '^ac'S faia car^ 
^ ai, <4^ ^ ^trw 

aWtcai atca i 

«• atira'e ^aa^a 4^f5 
♦tfaaniai at^ca afatfa^ aca ai, fat« 
^ata w^ «rtatar^ laaa^ 

^ftaa att'sa satra «fV5i 

« t^a^atraai uiaia 

^a-aaa^ aarte «fars ^^ra cvcacia i 
‘fl^a’fa*^ aca <iia^ «iia atf^pftai 

ca c^ta '?»i-»ri^aa afcat»r-a^1aai c«t«f 
^W9 ntacaa i ^i ^si-^tt^ra 

cera arca^ aftnra^a 'e ^f^«fir a^ta- 
^fsata atar varaa i 

aajr-aarat ^^fira nfaafiRlfe fN?irn: 
4W! caiTta ^I5a %*ra iflfis 


^tHf^rra^ta ^^fa afai ata, ata aw 
atara a^^ff— 5 caa '■itatca i la ai aw 
ca-^a aai 'sta, ataa ^iia araj cuWata 
(ii!^ at® «n:a»iaa atfca i wocaa §*ra 
^taca aijahfafa^ «ia^ai fta i 

catata c^^tan act 

c^w ^ta feaa atai atwa ‘^^fafa^ a^^d»f 
5^ai aa-atft c'«t»n ^la i 

awa sa ai weaiSr® aa firatTtfti 
a^faFC^ aa^9i caWi atarra \ 

cn«f»rc^ tfcataFaa® ai faf^a ara 
arai attaa ftwa «if^ta cf'sai m i ^tt?a 
fena aacaa w\b ai atScaa at^ ^«fa 

ata ( 

^raac^ fka it^ afwa nfaata ^ 

afai ata I mt’Ttaf arft®^ »itnttai 

ata ^taat^a \fara fe^ataraa rattan 
ea ^f^fa<^ ^tn ata, arti 

afattai araita? »iaa?ta ^ata srTt^«f»i 
Ffsittai ata I atai acatai Attar'S 
'stn aiaata ^ai atta i 
-fataa Ftantw ca ^ta atft ^a, 
^ttaa i?rrt»'®^t« • wtaf a^rata ^atas 

ntatai W9taa ^a ft*r'®f®taj ^ata^ 
>,••• wt¥ ata ^atas atata i aaaifa 
<iiaa wTca ^asfa aca, att« aitwta awta ai 
aTai5i5 ata^fa att^ *?rta arfra 
aaa ai aa, cafata« a«faaW 
atai 

aftaa aif^t^ai <«awtwfea, Itrsta^ 





^ ?F3:?5r, <11^^ ^tfefsr- 

C?'«^1 *ft<f ttfec=^=T I CT'S?!- 

c*r8ii ^1 fsr^*iitl5^ 

3Ttf Tr^fi I 

C5j\^ « ^t»l I 55ff 

>rc«f c^Wtr^t’T m-\ c?t«t?r- 

WJtTX'« Cff^’Tt’r I 

•^, Rrn^^, ^1 

9ni»r(?i fen? 

«t>nit5f ?»? ^ I 

?»ii ?tf»iT, »rap?-5rn^t? ««5ffe ^ 

?c? «F»ia?t^i, f?Ri cnnrcsf 

nreirt? c^nr^?? sitnt? fen? 
««¥fei ^iti'e «rt^ I 


nij!r-n»r?'^r¥ f^“5?^ »«?? ffetw fen?fe 

fs?^? ?r?c^ ^?, c?*R—I 

np-3fnc^ ¥?ti5 c? wife ?nc?, 

^tc'® nrn^ ?fn fe^n? i[i:?i nfcw? 

f?j5c?'e nt^ntntcn ^n ^nra 
??it^ ?F?i ntj? I 

c?Wi-’f?<iH« n^c?? ^<?^ffe? «Twg5? 

I ®n fnc¥ ?tf*! 

^1 ®tnt=? c*r'e?i ?r? i ’r?i:5c? fe«iin 
«r®Ttni ^5r»!i cncv nf5i?r 'B(tf?i 

^?i ntr? I n® f?nf-^t?;? n*i? n^ar cnc^ 
»iil’ij:^%t*i ’ortf?*! ¥?i ?rr?i5 

NR ^c?iT, n^y cnc?? 

*i]l?rf^sr ^?i 

n^? ?i? I 


>iww *rf^ «(m ’wi'T 

cnh?^? ?t^ Ftfinfi ^t?i« «f^? I 


•flfe ?t^t? cnr^ «it*i^t^ 

c*ifetr® ®?i ?fe^iti=r wr?^ «rf® ?i? 

4^ «ft5 4??[? mw «»• c?rtfe 

^W?'e c?^ n?5 ^t? 4?< • »ftn 

n^v uq^ ttc® '3t?r®? n?tB?nf??t«i »•• 
c^ n^ ntr? ?cn 

?t?*n I c?^t?t? ferwc« 

?CT ?intf^? ^t?c^? 

^nife 'fife n^n c^\ri^^? ?t^, cn«in— 
^1, '« 'B’ft? mU « sf?l 

fr?f I ^t’®? n*^!:?? 

>1^ n'e?t? n?.f® feitf?'® i 
9j^ ?r®? n’*nc?? n^i > 31^11 

cnntn ntnc®!, c>wt« fe f??tfe 

^iitft? fenijs* ?ji*itr® r??rc5r?r 


nt^tcnr ^nr n^n -ar^c^ ntcn 

\^?tT|? n9t?®t? ?5t?^ 'iife ^tc«f 
fet??t% ^t?cn I <iife nt%¥if?t? 

^?i *^ntt?nsr ^tfe?*p’ 1 ^?i5 

3T?^tw? I*nt^ « nPi sraitnaiT fei:vttn 
nf?fifi(i fntft® ?cwi ^i| <iife 
nf?^iRi ?rnt?m ?fcw ** ®*it? m 

^ c=fti5 «»'8 ^t?n fwn ’’Fntisf 1 
^ti*if?«Ft? nt3}»r ^c<'ri?n=» srtc^ «ii^fe 
C^Jf??rt?1' ^tffefersf 45FtCW aftl?t?T 

?n:?tf? I ?5tnr? «fg? ?n:icfi 

«it? Wtfs? >it?tt?i 

f?f?^ ?t^? JT’^nr? ^T?>Pt? ?Ttntw mfnt? 

«in?nri5T ajt?i jftfsjf 5»Ktt?nsr sjtw 
n^'sn I ^fn?*t? ?i5 wnfe 



Cf, ] 

<irfm *i^tCTr 

iii... ^iff^*itfii^ <3r?*i 

I 

»Tt^^T 'ai^ ^rcirr^fl 

k .4 

f®tni ««••• f^i»itfjifeta '?tc!{5 

»r^«Fi <sf?i m] ?nrf 

’T^V’in 5t8itc«f I 

f^*;t=^'e c^tn c?t?f I 

5l5c^ >Tf^^ «ft^^ »r*^? 5i"»fc^ 

lw!?rlt^Tt’rjs?j5’F, 5fjt»r,r5i{5^ «(©«- 

c*(l5 ^ 5t»!tni I 

•ij 

cfi^ c^Ft^r ui| «<rT n^'sr? 

fftc¥, 

•fftapi aftac?<rata ^’1?t<-fa®t^ « 
a^fNtcsf f^ta ^srata 
W ^casTi fn ^i:a nt'^a n^tc^a 

<af?*f ^at aa I 

^t*n fen^J’fta faataatf«?« a^ntf^sa 
nt^tcaj ca ^tca at^a a"at?a aata 
at«al cacf, '^•ftiit^ « 'gaat<-fa®jr^'1ai 
ca aa*! ajtia to ara caar^ai 
'^tcaa <ith:eit5ata aa fafa^ ataa^ca 
5ta caiaF atna aw aaa 

aaiarai «fHi a^ai atcar, caafta ataa^ 
«raFta c»i\ra^ at^a^ naita at'eat atca i 


\¥V 

ca aaa atf^ faarr^ «tai^a <^1 
nfaaaai a^nta^a atataj ^racia, 'iftai 
c^lta <jf<ra*la aa earn aa aacaa at«a 
a"^aa awta *fr«ai caca i 

atJfvr ai^tia«ftaa ■«rto-ra at^ 
nfaaaata ^tastm a^taia* fa: f^. aaajt® 
'9ia^ <a^ nfaaaai aataca ca aa^i wts^a 
f-fa«!taf '<3 f-’iat'ffa^ta^ ^tca atataJ 
acacaa, ^tcaa t5^ ^ajtf» acataa i #t»' 
ataai atfaa fa®9t^ai atata *fw« 
®ta^a fasit^ai ca-f at®a 

a"aa aatcaa atw Ftto atcaa i 

at®a a*^ aatcaa ajtatca «iat^ 

«itrafaata aca ®Tat®a '®ita u9al5 
a"atff^ araca i igf^la ataaaa ^ai 
acaca ‘'siatcaaa aaj^ aa’ i ^afat 

®tac« aaca^ catata af'sai cac® ntca, 
i6tat aata ca'eai aia i aaaata aar 
caefea «rata batata <iia^ acaaF «rata 
atatafaa ffaatcaa ^atata^ aefe i ®ta® 
aa?a^ at^a caca ^taat^ aca attai 
®ta^ aaatiaa f^'9»ifaFajta atc^ «fa 

It^ai aacafe aaitcaa **iai5 afaa«ai .sra*t 
acacaa i ‘Abjcw attaa a® ^srtsjataf 
ca ®ta® atfaa atafa® ataisE, ca^ 

«j 5 atat 'aiti^tf^a feiaa faaa 4i| nfaa«ai 
antaw atfaa ^-ftwta^, aataa-fa®t^ 
at^-ra»t^i ate® atataj aar® atraa, ®ta 
aja®i aacaa i 


c®a®*fawt^ ^tatt®faftata ^'sa ataa« ca^ aa-ataf atWea atai afa i 
’Htata <11^ aacai fatana—®aTtfa cata cata cat® ajtarialaatarfai ara^^ 
cara caat ala» «ft® an ftf%w caia at ; caaa—fn-ita aaa 





*«tsr ^ t*l^ ^TtPflS sff I 

f 5 ^<s»ftire fsffv 

si^sr apt*! TO ^9^ 

iRifi ^tc’f W nt'e^t 

c*w c^, c^t^f c^tsT «rijc«ra ^jt^rtcs^r ^na 
fttfrsia «r«ta araifi c«fn^^ « 'ac^ia 
ilitrs a'jt^traa caV** 

ajafrt a^ai ?tarfi c?ai cm?, ca\ 5 ( 
m^tr^a aja^ta ’ia>*i afit^ta-srfeati^ 
fir«tfa^ aFai'? ntca i 

4C'8if5maa ^it^ta 

I c^ ^FTt^itac? 

▼ 115 f^a I a^atn a? '^^5 aja?ta 

▼ai ?t*? I 'a’Ta 'Sfa c^ai 

?ai? I cac? ^«fa 'e^i^iai'e eiii- 

▼jWtaa aja^^ 1 

▼Ttwittaa cTOtcaatfna aa^r osaa'G 

*!fti*( nta aa ^ 1 ‘SC^tai cai f?| 'et? 
caftcacf, f?? ?^mjapcsf ?ca? aacia 

fTta^tcaa §*ra c?ai ata 

'al l^at^jja ▼tnt?af*i aa 1 ^ca iaaa 
cat% ^tc?, atraa afjtvfta nifsc^ 
c>Tta cm? I a?a aca ▼taai fa?? f^pg 
cat%? nfcaa'i ^ca '▼taf? 1 «tc?a 
a»rtaaal8^ 'saa r*rca^ -fai mfkx\ 

laaa ^tai *i?tt!a c»ica cm? 1 ^aifn ‘*taa« 
ajtn^'sna a»ii ata ai 1 

ca fac-ra ?tta ^jt»iTa ?iac?, ca^ 
?tiaa aa’^tc'® gf^ra c»reai ?ai 
aroi ▼^cai ▼Ttvita<sf« «ia 5 jm^ ii^a 
car? ftf*?a a^^a cata aa? ^fcaa 
▼attai ?a 1 aatapta c?ai cat?, 's—► f^caa 
awj TO #ta '•aa «»ta*i ▼atta arWa-irai 


4^Jif 'sataa wn «—a aja cat? atai 
<<▼ 11 ? atai cat?a ^aa ▼ataa atataa fta- 
f^ai ▼ta ata ▼ta ▼rhattaa feaa <«? aataft 
«r«ta at? I ata caata ataa 
ca, catf®caT» fS'atcl ▼iWaaliy «r®ft?a 
aaaltas 'eaa < 2 fcaa afata fata '®tina 
'«(C3t*fata-n?r® ajt*f?«tta ?ca i 
aiWa-cata'Q^ta faat'S' ata fat« 
5C»i -iitiffla «rata ra<{tcat*t?aa ai ?if 
ca'sai aaatai fa®ta1ai faatv !?ajtfa 
▼Jtfacai ▼jtf^tsa at? cat? ▼aata *fait% 
caa ▼tatia, f?? at?ca c?ta <«?f5 
vsaa a^ta'tJa at? «fatfn« ?a fa, 

▼taa ?«tfa? a?a ▼Jt^ta atat? 1 

fa^tatai ^aa «r^ai '^itraatcaa CBita 
'sitc?a, ata ▼t? asjt^ata-si^ c^taajf? 

faafe ?ta, ^ ^ws at?ta ! ffaf? 

'sataa c?t® ^taaai B?t?i «ffs a?a 
fsa cat? ata ?t?ta ft?a 'sia ?a1?l ma 
«itaai «ijt?fBcatatlc?lBtaa <«?^i ?f^ 

<sf^?—f?aa?5jt? caa maf?! ^ara ▼fn- 
c®tartf?a c?ta cTO asjtaitta ▼t^r caa 1 
▼Ttarta atatafa? aw. cww- 

faFata cat? ac^fa ^aw?i 

'6 ajt^ta a?1l!Ffa^ ®ttat? «rcat*ia ?t? 
?Ttvita ?a—(ill a®' ca ?a fawt^ai cntaa 
▼taa, ^ifa 'itcaa nt? 1 

wta (ii?a? faTOl ata ?taa, wjtafttaa 
?taa W5I wtlat? 1 ^sta §nta afaw 

▼taawt? c?ttaa wjMa-wwta^ ?a?l 
atf?ta caa-(ii??t'« ^tai atfw? ?ta 

caa ai 1 

nat^taarfa maaata ?t?ttaj ?JWa 
®^*ffwa ?taa fa<ta i?a. w? atn a?<ir?fw 
atat? I (?! ?tt? It??lfa?-njtatait?j;ai 5 ^ 



•irwij ^w in«i 


»re^ ^twi 1 ^'®f^ 

^tf>t® ^1 c<sitl5w?r »TC«f f^’H f*ww«f 
iris? *f?ii 'Sft^t?'*^ fsit«r^ *f?KfB 
«N m ^tii 
w« c^ C*FtC« 

'sta ^Jtarta ci?^i c?a i 
<nn^ aarR m Vi a?t-ajtf®^jt»i i 
ftwt^cra '•Rtf^aitiaa ^c»! *fca c*?’«^i 

ata c^ ^Tta^tfl ^ItftaT a^a « 

fifrst^^ 5»it5ftc»i ^jt^ta ^ata -stf^ai 
«ii^^ a^a I 

'■itatcfa nfaracn aFJtaafa a’wa 

^‘fcaa wcw '©‘f’f^ '« *ffaata5t« 
•{ifas 'Stiaftna fe*ra facia a®a 

ca'eai i^iacf i 

JT^a'efia '5ita?.t«atf ^fit^fa ’?fifa'ia1 
«fata ^c«\l cat^a 
nt^ dear f^if3 I 

^taita cfil caa ai i ‘fl®?c® caca at? 
«r^ai at^ i ^ff^ ai^a citf^ca^ a[«'atc| 
«f aia aicaa aa-ata*ttaa ^ai i 
■srta-arjt^ita «iaai ^sitfaata aai la?, fa^ 
“fat aaa'ta i catfaca^ ffefar«.ac^ai 
ajtfatfiw '® ‘I?'? aj^caa aca^a faata 
w caaata iaif% «tcata ^eaa i aca 


»i^i(st Ft^ftata ajtntia ^Wa 
faitaacaa ^taf^c^a '«aF^1 a^ 

^catfa?^ I 

^it^ta i^c# ai f%s wtal c»fcf, asi 

jfiqf ^tfaf« ^cacf 1"® 

-e^ta faa^tfaa llf^ 

?caci «•“«" a^raa acaj i ac«R-af% « 
caf®ata aqtf<atcaa ia fifta *>• ata cve^ 
cic¥» at3i'®«aiia ^itc’t cafT fafp'Mla 
^t^citc^tcia aiaata ^ai 
^it^ta-'«?$a'ta^ ^tlata ’i’^# «fia asii 
it'aai fiiaf^i «* aija 'aitc’t i «• a?ja 
-eitcn ^il^ta ’?f8a ^ijta’F at»Jtafaf aar fata 
'Q^R la^tca '8i5!^ia ^aF aa i faaittaa 
feaaia ^a aaa i 

asjmta-JTa=si c^tcaa faata-^t^a w 
I Cl Bjc®^ afJt^ta itaaita 
^carcn cftcaa ^a araaai 

« ^ta ^a«FiT 'aa^ c^tca a^rati’afa^ ast^at*! 
5\"ic# i^a «i5;^ia waa*ta i aFTtarta 5r"1t^ 
fft^'® ’T'^a «i5{^itaa ■sicatw^ i 

^fs ^l8i 'aia »ja^ta 
^ta ac^» am®! I attat^p 'sftfaata 

arfa, ^jmta faataii ’ItTU 4®J^ 
^aata >!^4^ta atacf i 





cfefir^ar =it^»jr5nr srt^ cMtR f^, uuisr 
c»it^ c?<n *rtfli 

ttfll ^1 5»t^»i?:=??r wt*n-’Ft*n5r 

nni=f, fsi“5!!^ «ftt3f=f C^, §15 

’vtwt? nfl wvfw 
^lif, «rt3 

cs\ «fti 5»11 

Bfisf ^stHI njt I 

f*r^!T mWa ?f®*i mw 

csltfl I 

Tt*i nf9W9 m9 

¥ra ’(Tt^ mz^ i «r*t*i f^carca^ 
i?t¥ata «rtiita?!r siisr «rtri?r 

i|t»i^ ^ta «rcataf!f c’lTJtc^ ff»i i 

^z^ c»f ^fta^ Jf'sj ^i:»ii c<rca^ 

^ ^tn? fnac^ii I 

ffi'ii 5W1 ^t^ta ^farta aiga ^tt9fa¥«(ni 
c’atH'® Cota'S c*fti—caatca it^si ca% 

cnatca af^aafia Bta^t'e ^tatB5t?caa wr^ 
araata «Fai ajiata i ntsa c^ita 

carv faca naa 

a'ai^'® atsia a? a^a ^csf j 
fa^f »Ta ca»cia^ caai c’Tfi ca, ntt* 

*tt»ii ai i?hw »rt?ftaj at??ac^ta 
¥t*r^ ^«fa a^ac^ aiapa aa fai 
ai n*ra1—<a^ ^ aqfaai caac^ 

ca, afta? cataata «rtca f»il ai a«a 
c»ita cac¥ «raca aa, ^taa 

'i|*il ai aia *fat<i 


ca-tcaa caata ^taai caaca? *rt^ ca, 
«rfafsaa a{«i catsfl aTatcatata (Silk worm) 
'®{8 cacaS? ataai ata ^a^ ««a ca»ita 
^«1 at^ata aaata aa ai i caaa-'a^ta «aal5 
facaaa awl ‘al ca, ^raataata ^15 ^aaiS 
a?{<acn atc¥ i ai*atcntai 'sfB aaa 
ca^ 'sasi aatlSca caca caa aca aaa 
1ac«Fa atafaca ‘nafe cataa aca, 
^aa at^tcaa ^ca aj^ta 

^tata ataa acai ^fg ^®fa aca cnca 
^tcaca «r«ftaf« caratata «itca^ cafiJca 
aaa ^Z9\ cat^tcai aa, «ta »wf®«cai 
catatlg aca atai ^taaa c^^ ■ejg caca 
«rta «fta atia aai ^^^l ataat ata i 
«jS caca ^^fa aj«i «ii^ aju ca, ^1 
«ita c5tca oral ata ai i acaa atai 
aacaa •a^i atfaca ata'i? cataata feacat^ 
aa^? ^^1 ataai atai ^aa aw caca 
a?®l ^®faa wta'a «fla|g feataaa acai 
ata^ata wta i atawata aatcaa f^aa faa 
caca atai wt^ 'aa «rata ^aa nTt«f caa 
aca, ai at^tcaa a^'nc'f vflca wfaca ata 
'iia^ ^^ta wtata atai aca! faw at«a 
fagfaa wtcn^ «il «rita^?'an ^®ftaacw 
awa aa fa 'aa^ ^tca ca'tai ai ^ 
wt^a fafaa caca a:®i atk« acwi i 
af^a featca w«i aaata «faa 
^tw atwai ata artcai Iwitcwa 
catcaa catata tcaf^a atcaa t^»itca^ 
^'stla ^acat% ^1 araj f^w atw 





I srt^ctl-c’rap'rtw 
vw ’ll ^<nf ^ f^ar-nr^t 
C¥t?Ca« f^m fww 5 tf«l'® ¥SOT!r, 

CW 51 c>T^ xs^ c^ 

sitPi nftfs^ v^ I 


^r5*r ft'Siti «ntf^c^*r 

^tn 4=?^ Tn I 

¥^r ?fRr c^*r»i 

sitCJf ^t*TC9» f¥i 

fts»*itai C5?^, ^tai c^caj^ 
ft5tsit«i fk'^U^ c»}^wtw ^J«r^f9 

5f^ c’r^i'it'sfC’f 

«FC? ^tc«F ^=T?p^nt?5r 



t 

c^^tw s(t^§i-cn*ic*it«f OTHI c^ t’^sfk fd^ 

mK c*wj:iit«f ^jjtdi^ ^t^fT’T ^1 ’^i c^r-t'i c^^*i *it«i 

•ftt«T w^Jhr »itnpj sftik^n? aiJi'«c^pip^rtcifs »iw nt<w 

«ff^fr» ftit ^id m ’itn I ^ m\ c^, c?n*t fH% c4tl5!i ^p^ 
^JtdrdJtW arfhr® ^ ^ c^rajaitw *t#^1 (carbohydrate) 

?r^ij5 vr«r ^ d3f-*fi<r «ft^ i fdti ^*fd^ 





[ H in 


n\ c«5f ^ni fw I »r'ni*ft»itf f?¥t^ i ¥ti«i 

'•utf'Ttfefe '«cmn c»f^»itaf ^Kt^r f»n, tK m ntci? «ri^ 

«f¥ti cm ^csci I ^ti:?a •rt'6?i ’iitir i ’tti^fNts ’rtfrtr 

«IC«tT f%^541 Cflirsf (Cupra rayon) « f^- itfl «rf^ CS’W nM 

cmr CflWST (Viscose rayon) I 1 C’tI ’TtW ^*1^5 

f¥%«n rtfIJT sfr®, ^rtwtf%91 (NH 4 OH)'« (Wallace Hume 

c»r^»it«f ^1 ^1 Carothers) sftw (flT nn 

'« ^Ttt«itf!»it« »r^r^tc^ ’ft? ^»f nii »r^'«r’rsr vf*!!, c^*r, 

?c»J *fl¥j5 ^fl[ Tl ^«Ttnr?i »Tt^[tc^j 4f^tf ffaw 

I'sjtr? c»T^c«rtaf c?^'® ca-isj ^1 srtr«f 

•ttn I cn"^ 2 ?^‘rf 3 nn^ ®f 9 ^ f^ntc^n ♦ffaffeqs 1 

«i)tf>ft®s ^ fws «it*i?n ca"f>i 



45?^ ffeuj 

c«ttc3T’r i -ii^ ®*ftnf ca^^T 'q 

c« ^«fs? cm *it«ii ^tii ^'STtf^ »r’i fl^*i ca*t«Mi^^8rt^? 

f^=ft«f nn^ C>fa3p9ft«frf *ff5|*lt?I (Polymer) I «ltwa *R:<fT 

«rm c»ft®ti f«fwc« ?t«ti nyi i •!» jt,c^t«F [—C--0*—C—] 

c>rj5c’|f ®t^»!t9pptlr® «Fac»i fH? i w c«rtl5=T 

fw^«f !itc*i ^ft? ?c®« 'H^ftS fiffln 

Brt^ ^ r—c—NH —1 

’ UtPl t VBa *«iri ll (Amide linkage) 

m ^ J nnn cas^il •ftPpc? ^ 

wtn'? c^P?l nji c’f'tail call’ll >Tta[tcai ^ i 

V5 «l’?*l « 5 ^^ *ft^ai at? I Ci^aitf»ff5ft^*( ®tlrertfts? (Hexamethylene 

cm «rtm» ^ ’5J®1 m« ntvni dlamme; 'S ^t^f*r¥ ^Jtf^ (Adipde 





acid) ^ wm sit^'jsT ftcn fwfsr^ N%f vlTW 

▼awsr, [—CONH—3 wtatt •Jtnc»il i 

«iWfi IV f *Ttl*i5>r¥ ’^tw *p»iI 

f!%*r cii>( ^ Brw I '91 fdill • fN 

C1MW I sit^ijsf sft^«i5f atijwa ffw 

caw WCTf 'iv, atci<r ci^ c’fcaf it« i *Tt^- 

I ’?9'rir ctNI i«fj$ 9i^5r?f ^r (Orion) '« 



fsai 

01^ c<rtm I '«c^np T81 ^1% fir i 

flWff fWl <ai *tarr*t1f Vl (Anticrease C«aR (Dacron) ^tta 'Ofta'6 fl8 fftia 
property), ft! WJM Wffts fl ^tl I itVtia ift^ ¥01^11 *«tWf fWT 

*pr fN? ■n*r wcw sri '«’■ •'f '•f^ •i1Pr^rlvt^»rt sri^ll^*r (Poly- 

<ftwtl *rf appf^m aiajl 'pfiRl itf l acrylonitrile) C«V*r »«¥& 

fPIftl «rtai-^t*f? (Polyester) I C^Vf^lWtr® €^fit®W(Tcry^ 

1^1 fll »«t VWf WW lene) C^*r (Tetene) sftW 

fWt r1 « Til« wH wi-wfrl’iti naTi» atifins» ffe iffl iHUPrf 

ff <(srtii«ffn ft f^- 


t 






!•! (Vinyl cyanide) 

itl«r ^nr cfefirn- 

(Tcrephtbalic acid) '9 
IPtfM irt^¥r*1I (Ethylene glycol) 
C^flsf ^1 CvS)i!=r I 
STt^if, '89»l5r 9 cfefilSt 4^ 

(Thermoplastic), ^t««l 

»r*ia 'sr^fw 

w VIII V5 mK c*ffBiv ^ fvar 
cw »rw^ *«t»r 

"tv i^nr vrfvtu vwi 


ftwi w(9im vcf VI 

*ft« »I1 ^1 ^fl ¥V1 Vtf I 

^tvai Cftnv9 vtt cv» fNitpn 
vr«t5tr«fl nm ^ictr vt*tc?v m9 vt^cvi 
»ttint»ii, iplvvfv fe*tv wwl vtv 
^’ICV i vtvt cn <i)V!| vfaiv fe*ltCT 'StnfVR 
vtvi uvcvfl ^^1 'e vtn? 

<1tcv, Vt« «*l VI evnevv C5C1 
^evv I V^VtlV '^•RtlVV CVl"!'® 
Vtl«iv 9 C^fvv ^ ?fCV ClftV I 
vvv <iil '§f8 f^fvrvv vrvi vrv, 9^^ 
VI cv"fcw vjvvtv cv 'vcvvti^r ^ 

VtCV VI, VI cv? VftlV ? 


9Tt^ 

§l^%^[«rrir VV5 


>r«jv5tv fvfw nVtcv vt^^tv fvf«v 
vjwtv ^tar« ^fivf vtsevv «t8ftvi i 

*r?Kl8 vt??cvv vitcsr cvev ^ivci 
«rtBlv vt»i cviv I vft«tvc% nv» •tt'svcirv 
^flvtv wesf VJC^tVCVV aitvtv 
^fiiv^ivtc<fv ^Iftvuvtv VtV‘tV VJWtCVV 

nt'en vtv I cvtvv vwtev vitnvtv- 
mw *frft"r ftvtrv »itvtv vjwtcvv 

¥Vl cvtvv ^v <*rffv^cv5 vfSi^ 
VtviVf I t! •n^rv'e vrtfvv 

v^v vhfTB vWv vjvvtwv VV1 «rtvi 
vtvi vtvrv cvt"*rN>v vt«f? 

¥tw l^tn »iwv vTv^trvfl 

crwiT vili w vit^rvtvnm 
"filipv vvvtf <ivtv^s w\tm 
vfw^f f>i fwii iittftiv 


vtvtvfvivv »itvtnr 
•t^ttv ^1 v^v vcvcv vc»r «vv «n:iN'6 
fifcii; cvvv—aitcvtcTtrvi evv^ 
^®fvv ^t«r, ftvi vtt5i vfJTvnai 9 cwvtv 
«tcv[v »r"»ttfv, fvvtrv-vinftvtfvr 

•tvK liiv^ 'ivrrv vvfvv vtt«f »itvtv 
vjv?ta m vtcv 1 

cvev—"rvKlBcv^i 
mvivvl VII vftvvtv cv\^^vt vvfi vrtvrftv I 
»i1vi «iift5 ciif^i«t vft^v 

(Resinous) nvK I <V¥ f^WV WVV 

«?tc^ "tviv evtv^ fv<vf v>r wvt)l ctw 
•it^tv ^ vvi oil v1^«f»itvr v»ii ff 
^^tvvptivs iVlfV m m 
Laccifer Lacca I «•! eitVl ftlVpr 
*fim vw "ttvtit mtm #^*1 



•rtim, 

c^<r m formula) m fCTCf CaoHi 40 iol 
»rhFrtnfin«I « f^ar 4i<*r« wfciil 

*<1 »itvi-¥^ «it?w 4?f ¥01, c»ft »r^ ¥t*rr^¥ « «rt?r¥ ¥yt» 

^«%¥ m ^ ¥tannrt^ vf i w^rr f^fapjtj ’ifftw -A ^rtf»rc®?r 

¥¥ ‘fl¥l¥ ^tart CSf^ C^ ¥1 ¥f1 ^0rc¥, 

¥01^ *hf ‘»rt¥’ «!¥ »lt¥l srfCTS 3fC»!l— 


^^nf¥i 4¥ nt^'S ¥t¥i 
«ftu •••—;>•,••. »jt«F|-^*tC^S «rc?t¥sr I 
t5 ¥a¥{8 itofl ¥t¥i 
few ^1 fei:a<rc»it^T ^wi— 

t^^torfe ’T^JCBor »^t¥i few fyi i 
^»ii ca(i iiW fewest 

caw I 

•[tvr? wt 

iitwi ?5J¥; <ii¥l5 ^ sf5f wt^f 
*fat< ‘«f awoffl (Resin) HX^ aittW, 
^ Atnla^a, at? srtw at^i ai atai 
caar® cat^i at^i ?C8? caat? i ««'®t^c¥ ?«ii 

(Lac dye) I at¥1 ca-T ¥^ 

aw i!r»r« wqja (flat wi wtotfe aca ata 
¥a^ fetacafe aatc?? aw atc^ i wafantfaw 
atw f¥|fei cata-wt^ *nrt<« atcw i 

«arWufiw W 
wafacitfaw »it¥ta ca al^ atatafaw 

•nrt< atacf, wtora <a¥l5 wiafe ara% 
wa^ wi^ia waa caaiw faraF »it»! i wtca- 
¥ta fJtcaa <iife «rh?ta aa (^aaaata 
f^a wa* ca%i wH wt»!wtfe >rtataa 
»rt»iawaw^ta araa)! «afe at*! area 
amaa itatafawfe at*ii •^JtrefN witfarea 
(Laccaic acid) catffeata •laat ’ajtreflw 
aptf5|m Wa (Moko^f 



aiTtcafaa witPr® at?t« watottw 
9\t¥ta wta alta atatafaa ^faK acica, 
cals Bfta wa%9 aa, wca fnfacfe ara^a i 
wrefe wafacitfaw 9?t¥i-g<C¥ aaata 
wre ca\w ¥aata acaw wtca a<ifN 
aai a«a aa ai ( <«fe fa^a a^a atatafawfe 
arei 4faca,t»!Jtf¥a (Erythrolaccin) I 
^fare t^iTtraa witf^rc®? wtnf^w aiaw foil 
CibH,oO«i ^ftrewfaR witf%rea 

^[•U Wtalaf fasta (Molecular structure) 
foil— 


0 OH 



»at alta atftafaflSa Hfafe araife 
■ aitatatanrea at^»r tfftw ajaata wai 
f«l 





' •rtiw-cifwwr iti^nrfiT^ 

fwi »rt’!pt5 «r^*» ■« «r<it5T '^^*r i 
«l ?8rr^? 

•iWif c«^ «r<J f^tc^ -Efvtn *ftif I 

atnnrf^¥«ft c*it*f «ft^f *r?t<c¥ 

•^•rfircftfir^ 9it^l c^c«if 
^sff 5Rir»i^ fkm •ft'e^l ^ts i 

I 

f^i »ir^ c^<ri 

c^, <a^lS «i^*r 

af?^f5 m fv si?5) ii^sr 

«it« c^ arfl^^ ^5 c»i^ 

«5r5T I «ia\9Ft? 

c?tl c«ft«j c^, wt:^?r 

ftf^n 9iw-5??3Tr^ ^itf^f- 
vsl 5 I 8 rtr^<l 
flWC5f ^«1 ^tfl ^191 a»ftii5r-f^®t41?fi 
¥r?5(—9»W9 «ftt^ 

(Mechanical mixture) 
^fsf I 98RPF 

forci I ‘oI 8flt*(9 «8Fr!»3 

«tis? ^ «Tr^ fCTCf I 

^l^sr flptcs? ^t5i 'B(t3r1^(W*l 

(Hydrolysis) «rjt^® *tt’«?1 

w I •flfl *fc*rr ^ta^fc^tnT ^> 11 — 

(^) «irt^filf5^ «?Itf5ns (Aleuritic acid) 
CH 3 OH. (CH*)*. CH (OH). CH (OH). 

(CH,),. COOH 

«flj? ^1 ‘fl’flg i5%f^ 

CieHftsO^ I 


(f) C»lt»itf9|¥ 8irr^ (Shellotic acid) 
^rtf^rslN wTf^ ¥t;%i 

CittHsoOa I «t¥i5 



(n) C¥WtPl¥ wrjtfn® (Kerrolic acid) 
<fl|B va^pjS c^df^Sfw 
wjtfn®l ¥tir^¥ *TW¥““Ci,H»flO* 81 
Ci6H2t(OH),.COOHI ¥l^8 Wt¥ 
f¥a uil Rs^lS wtf^w 

¥ti« ¥TtPr® ntw 

Cmi I ¥f8¥ nk »I8C¥ %»I8 ^ 

«a<R'9 aft8t w fk J 

¥^iT C«fJ¥ «I1^ <Rlt*Hl 

¥Jt^® ntflll 8tl I 

C’T, *lt¥tw ¥^ 8¥®( 
¥^nf8 ^ (Ester) ¥t^l sni8 

8¥5?r¥ ¥tar1^Wl*l (Hydrolysis) ¥H! f^- 
vt%^ C88W (Hydroxy 

fatty acid) nt'««l C’flf I ltsftll^¥ 

»i8<c^r 8*11 mtn w 


Cx Hy-GO 

I 

OH 


-H-: O—CxHy 

I 

COOH 



C,H^O-0-C,H, 
OH COOH 





3 

w 

COOH :j8lC?r^Wt5T 

«i^1 *ttt?i 

rt, •iW-^ff’f (Lac Resin) ^1 
^ fw «Ftr»i '« 

¥t^ iWipra >Tt*ft5*i n?K I 
Prpn «njm >f^nT'^i5T 

fCTll ?tarc5i« ^11 

ntJTfr’rr ■t'hw-wsj?? 

mp{ »itw ^1I 
nf5>itn »iwc^ Ft?ife 

^n ^n— 

(^ ) tf »fjt¥ (Stick lac)—«{fajf?t^1 

Vf fk? efts fiic^ c^i ■«infiic*Htf«(® 
»rt^i nt’««i ’?tf, ^tc’F m VI ®^Tt«p I 
»I1U99 »iW« ^v>^^ « ntrii* 

^twsr «>i <rtc^ t 

( <r) ewt^ (Seed lac)—1%® »1Tt¥ 
^1*11 Hv »iJti?K mi I •iit^ 

5<c¥ <<v 9fti»ii ^T^ 5it?t5l^i imti *ri 
irrt»iti ««ic*rri ci 

nt? c»Tfei ^ti*i 

c9m 'sii <111^ ’'ijti’ifif ^r»i 

ICf iti I 

w ca)^ ifiiti *11 ci*it^i nt'Qiiiti, 

ir«i Seed lac i 


HW 

(<t) C»r»lt¥ (Shenac)-ft® "lltflf 
«ltl'8 fA9% ^lt»l Cl Itin Itl, 

®tc® m fi c»!«it¥i fi® imifiiriT'® 

Olt^ c^t^ itck ItPT C1C¥ 

Itll 'BfCllf fl® »BtlC¥ ‘il® W 

mu ^tnr^i lent® ciwitii 
15 ciit^ ici Cl'S!! 111 'JiflS fini 
iltll k^l ItlTtU ®T1 Cl'eil 111 
iti ifl® itl*! 1111 f®«l 

cici cifiti 'itti I ®tli®i ltil8 

^tltl 'flliS Itt’ffll Ill I 
ilfii? ^Itci fl® IJtftl 
v\ It® I 

fl5®, IJtl (Bleached lac>—ftfjji^ 
IJtl ltl1 lltetl t^®li It’PI I lJt=l 
11 C’lltCl Eretbrolaccin l«3l 

imtif^fjs i^it^ itc*F I ?ti mil 
sill'll 1^ fill im ciiti I cnitw cFifii 
IJtlll Itll Cl\® 111*1 Erethrolaccio 
^C^ltll lllt^ ifll® 11 'll' 

^ttlll* Cl Itll lt'«ll 111 ®t® V 
l5Cll I 

«ltlttll ClC-f Itlll ^ll'^l im 
ItllH Clt9 (Indian Lac Research 
Institute) 11 ntm ICHltl 

f«1« lllC^si ‘11^ lf®lllj| '^tH iWl 
ititili® «rft® 111® 11 ^iiti 
1111111 itn-ha «Wtii ®tf® <At 
fllHl ^i®t% I 



ftcraf»rnr 53?^ 


^ canwf cHf^sr- 
flfSwtcv c*it^?t^ Btcn ^1 ntf: 

(>) n’h®’^ (Distillation), («) 

(Cracking), («) (Treating) I 

^ C«ll^ jm ^1 ^ (Crude 
oil) 

^ C^, CSTtBFt^f^ C¥t!T 

wti^ m tTw 5»i I ^51 
cBt»Ri CTtfet^fe f^sffe vts*!: 

(v) c«c*i fan cw 

•rti sftai nafa 

itnti^ar nfatai? ^ar^<rr faf«ir 

’TW »flna«tca f<r^ ^tf^Fcn «rtc^ cn» 
•f^Bwn fW ^tnrn ftfw •^iJatc^n 
^wv 5it caFt^T ^tc«f ajaftmn 
Ffirain c^»j nt'«ni i 

xtrw fai*tn njani^ c's»f cat^ 
^wn nr*ita^ Wtfnn 

C»»! (Lubricating oil) m 

f net I 

(ir) <9^ C5ft=f 

cvwn 4iat«f^n fa<f«aF an, 
w ^twi »in nftai caaa— 

ata (Octane number), cnnFpl cstfjn 

^nn ^ntaF8: fk^ ai i 
9tc«ft »in «fatw% nftaj ^ m9 
l^atf-ajtftW (Boiling point 
range) '®t®n-t5wl (Cracking) 

if9f« atatwfa cFfViw 
fWtn (Processing) Wftt <I I 


ik) ^nfnptrtniF csw ntavtfl 

^f^cnaa a»f^iFn ^sw c»rhiFl 
atev, cafffa faf^t «*f^ntn »nii faf«f 
feafn® ncas atw i agtatn cwc¥ 

faf^ ait^CF® af^^tn ^nats (Processing) 
araa atai nswn ^«aama ^a 

ntca I 'sa uif^i fentnaa ot, ^itsa- 
fapata aiaa «iiii a?®fta) fentatraa 
^ai jfat^a acat|® 

^'5»ia»f®faca p aniata mw »[^ca 
fai-rtacaa ^rcatsfa i 

4aa entataa ^aa ^rfawi 
cncttfaatraa *rt^a aiiwtsal 

fatal I faf®w aata r« ffftta 

ifcata^ nratf. ca f^ca 
aa"aai aft fta ^ttntnai fai ata i 

ntfa (Distillation) acfi cmltffata 
cifataa cftaftf atn i >Ta wtafta »ra a^ 
’I'tsi c^acfl 41 «ttafaf 4fapata aar twta 
car® fa i 

ata?ataprfa atattar ffftta f^fwi 
•^attfa 4ftfaf fawa cfta f^ailtf 
asta ^ntrfaaatn f^vap arai ata, fta 4fl>i 
^f® »Taa §ataaa « 4itfCftat»w 

cfta ftartia am i «nt«icf tat*!® "^atf 
ifc-v ca, wtaa ^••‘' cat fttaflaraf 
4itatftaiaa cfta fiwtia ff| afaata 
cffa attar fata ataikf fac« atfia 

fta aaa u-'s" ca-4a t5 ftatftft c^ftttta, 
faa «Sf faiacai ntw ata m ssi 





^ iRi c^ra ^twi ?[tt*»t« 

cT<ri «, '8TI «rtu ^it«»i^t^*j I 
Tf^tf fsi« TO 

TO «r<t^s ^«itw 

nfinrff*! m f^aw 

fn ?tr^ I CTO ‘«i*i^ TOc^, 

«nil 

•im^i «l*f ^tm ^Wc«J TO1 f^*Ttc^ 

Cn TOl^, ^t9 TOT TO 

«f»! I ar®! iHAK ^)t»!C^tW¥ 

ftaM CTO C>ft^t?j53tC^ ^tait^n ^1 
I TOtfi TO aft« 

TO'flfTO ^tfl1 »fTO 

TOtaR I 

^mftcHtfirs cncttPnrR m 
•^tm ^tlcs?tTO*T ftawi 

TO«»t cTO •it^TO C8»ic^ fro 

alci ^tw ^tTO c^rir 

"^tw^ "aiTcn 

^c? c^fTO I ca^R 

TOfTO TO cflr<r 

f^c»» c^ cs^ TOai ’tTr, ^ll ^1*11 
Cmltf^tR? n^rCTO IfRi ^5^91 
aTOl Tow »iTO ¥Ci cNttJi»«^t9it^ 
•fTOTOsr f^JftC5T TO^Ht wi ^ I 
arrti’rtfiiwa am* sir cmlR i 

K’lffei Rma ^tntf-^Ttftfl TOJ 
(csrf^ «•• cn. CTO csf. ) 

c^^pr^ttcstTOcsn 9fTO,csT«ftt 
«raR^s cncttPmti:^ <ii^ TOl^f, 
l^WW VI \ oil TO 

TORI ni torto TOftl 

C*rttlt3lTOw TO^tWI ^tTOl TO. 
TO -^sittf? irtltft¥tTOl5 


’iHt^ TO ^ • «flTO« 

Ren? ^TO-^tfW TOT (<«1 TO* 

<?f. CTO «••" cn- ‘TO) casu 

i?», 'STO TO CSR Rc»I C^ 

nt«ai ^tR, Rtwi chRcsr *ri 

C^CHtRsi ^tCT ^t«TO Ri?t^ 

<rTC^ I asfl 5?t5»IJ, 'ill CTOtPfRl ^caj 

<?[t TOtstTO*il «tTO«! ^c¥. adew 
■^^srTO^TO^*** cn* CTO «••• c»r.-'«i 
TOT RTOI RtCfll Rfw 

■^R'^JtfttC^ ’fTt’T CW (Gas oil)* 
C®»I (Lubricating oil), 

njRtffif, CSlR, Rltnft^ TOf« TOtf 
R^nsTTO *R TO « 

^sTO c^ wf^r® cndlttiiitcsni 

TOsf ®ai Vt ^*11 VI 

(Fractional distillation) cn ^CVI TOT 
<ti^ Tor Vlt ®R TO CTOl (Bubble 
tower) I cncJt^TtTO ®R *?^srrcff 
R^n>iTO ^’TO TO® t5^ 

%ncTO I flTO=ic^®i sraften 

TOw^l, TOa*n 'e ®?Rtf5rTO 
TO Rt® ‘fl® ®t® •rt®si^ ^®ft ®«® 
TOi c«TO I c^c® ®t® TO 
*ft®si^c3ni ^®-c®H® TO*r TO*f TO 
TOt®. ®R <^1®^! f5®t®^® ^f®ft® 

Rtcf I Tori c® Rto f®g ®TO 
TOTOm ®ic®l I 

®®!T c®c® ^® ®®Rsr ntdf 
c®tTO cn^rfiwtRf ®t®s( W 1 

TOf®®* ®t >it® ®tsil TO sn I ®rf® «rf^R 
®TO cniltPiTO nt®pR c®tsr cM ®ii 
®1 (sf—TO csi®« c®c® TO I «fT^«I 
TO® c»wi <f5rnc® c®tTO cvR 
Ifir® TO *n, mv9 ®to ®c® to 



«»(» 




a c*filt15i»tpnr *rt^Hrh8 
fTtft* »(**tr^ c»!tt¥f «rrt‘n 

I c»i<n c<rt¥ wNn 

a, >rri5« ^ cntli- 

finrfw ^1 Iwf^^ w •rt«fi 

C^ I «tC^ C^t^r m tW «« ¥15 Cf\^ 

51*^ ¥tf1-C»ft¥1 CTl¥tdJ ¥C¥5 5¥ 
•ftp c¥»ir¥^ ¥¥5¥t5 

C»ltl¥fl1 ¥tl¥5 ¥t¥tft ^tr» ¥ttfif*l *i4i5r 
qtl¥W 5tC¥* ¥¥¥t5 ?5 ¥5l¥l I 
uJc^¥ ¥t^r5l c5^tn nt«5i c^¥, 
trt^W ¥W¥ »I>W 5tl1 ¥51*51 51 ^ 
C¥M ¥tc«f5 <SfCW «rcft¥^l ¥t*r *¥& ¥5t¥t I 
^t5tf ^»{¥t'^-«f5t5 ^ C¥»1¥f¥C¥ 

5rr¥¥ »WI C5I^¥1 51 ^«ftC¥5 mm ¥td 
Irtf^ cn¥^r» 5tt¥ n^ZWf C5t5l STI 515 
51 •rCB *n 5t5, ¥t5 <5^1 ¥5t¥1l C¥t5 
C¥tW C¥¥l¥ ^t5t5 f^*rtl5, C555 

Bafe5tl»r 5T55t5 ¥51 51^1 I Cit5l 5t5, 
¥¥5 C¥t¥ «rt5 5’r¥1 5^5 ^tt¥ C¥t!r 
i 5¥W¥ ltf¥5t5 ¥l¥pr5t5 cnr$l- 

f¥5t5 C¥i:¥ ¥t^5f^5t5 ¥t5tC5J f¥|^1 
»A5-^t¥t5^ «r¥® ¥5tlS ¥¥5 ¥15- 

flW5 I 5’®?5 5rt5l 5t5, 5J5¥tfif¥ 
C¥dttf¥5tC55 ¥1*55 ¥^«r¥5 ¥t5^ ¥C5fl¥ 
Ve*4 #t5r ¥tC5f5¥t5 |¥F5tc|5 WW<'8 

C*t¥f¥*F5t¥5t5 5t5¥ ¥tl5 I «<!^ 

*rt*®5t5nt5 5mi fe5t55 ¥155 t5t5 *it5 5t5 
^15 (Simuel Kicr) I ^C55 C5 
C»CT5 ¥t¥5 ¥r5f¥l¥5, ¥1 ¥t¥f5¥¥tl5 
*tt¥ii f5fati¥ <5¥ ¥5 *i-¥¥ to I 
•5^n <¥ljt(¥ft5 C¥t¥5t5 C5¥5r¥ ¥55¥ 
#¥¥¥ ^ti:5l 5t5 5¥5 

ifC5 >wj» #rc5n m ir# vftor C5f^5 


cif 5t5¥ ¥t5¥ to^¥t¥ C*r!lPr»l¥tto5 
fe^to^to «»:» ¥¥li5 »5¥ 5¥ 5^15 

5f5 C¥C¥ «f¥5 C¥55t^5 C¥to5, C¥l 
¥l¥f5¥ C¥dtf¥5t5-Piai5 55t< 5PJ| ¥C»|11 
45C5 C5 ¥t¥55SS 5ttoto¥, C^fel 
¥t¥C¥ ff¥ 5t*p1 <55^ ¥«t¥f¥5, ¥r5¥^5l 
C55 ¥tf¥ 5t55t5 C5t¥l¥5 5^, Cftl? 
•^l>5-¥t¥ (Distillatian still) I ojI 5l« 
<lt¥to '5¥ 5TtC5r¥5 C5^ C¥W5 ¥t¥¥ 
¥51 ¥¥5 ¥C^1 51 I f¥l ¥15¥ 5^5 ¥15 
CS¥ <55^ «l¥t¥l55 C¥C¥ 555 

€rg5 C¥¥ 5t¥C¥l. ¥55 ¥[t5 «5¥ 

C¥t& •^^5«¥t<5 C¥c5tr¥5tC55 ^<¥5t ¥t¥t55 
fe¥C5t% 5r¥ f5C5f&¥ 5C«11 51 I ■^^-¥tC¥5 
¥l5¥5 ¥r5¥ C5^ 5tf^t5 C5¥51 ¥J5l, 5fir8 
¥tl55 ^tf f¥ 155^ ¥t¥5-C¥\n¥ ¥^155 

¥^‘'¥ ¥[tf5¥¥ •^^“¥traj5 ¥¥5t?l^ 5lt»n I 
5155 f5C¥ 5J5¥¥ ■^-¥t¥¥f5 5t5t55¥! 
lit¥t^ C5t?t5 5t51 ^¥f5 ^l¥l I WC^ C5¥to 
to ¥t¥ ¥51 51 ¥1155 ^5¥5 5t^tC5l 
5^5? f¥5 51 I ¥Jt5t®t5 5^8155 

5I¥t5 cafe WJ-^ ^ ’5¥5t¥tr55 •^5-¥taf 
^®f5 ¥51 ¥l5f¥¥ I ¥t5t55¥: 4«f¥5 ^S5- 
5t5i:55 ¥5¥1¥1:¥15** C5t¥ 5Ttt5¥ 
¥^ ‘*5^ C55r¥ ¥r»1 ¥¥¥fel 5W¥tff¥5 I 
¥¥¥¥ft 5^t5t5 ¥C¥1 ¥55¥t5 5515 C»l^ 
C5C¥ «r6f«l¥ C5cfe Cnt5t¥t5 ¥f5f*5ttl5 
5¥ *»lt¥f¥^f¥fe, C5 C¥¥to 551 

¥¥ nf55-5l¥ *^5-¥t¥ (Cheese box 
stills) I C¥t5 C¥t5 ¥5fr¥t5 ¥ftf-5tl 
'^fe5*¥tC5l5 ^555t55 ¥5¥1 >5»* 5jtt55 
¥t¥« ¥l¥l I 5fetC5r« C¥t5 C¥t5 

to’ltl '<1 55155 •^fe5-¥t^ 5rW ¥l¥ 
C551 cnmi ¥to5t5r 51 cstutf fv * 1 ^ 5 - 
¥tlii W ¥t¥5-^tt¥fe C¥Tttto55 





oHtHflf viit 0)^^ <it| nt^sr tor 
^i^ fl»t c<rt»I (Shell 

•<»l|9) / di<r^ c^Nt« «<il c<ft»i 
'^canr i 

f^CTOUt ^ 

nTt< fSif-ta 
fll?irtl •ft’yJT ¥«r5 Cft^l C¥ts( 

^fiii wtw c¥t«tt'e c^Hf's (flsrsfxs 
c¥t»i •^sr-’flwia 5c»i i «i< 

¥[l«i;ft¥ c¥t»i 

wtfffkw «I ^**ntc^w 

f f»rt¥tw t 

c¥t« •^5r-*ftiaw *rt^3T-'*i¥f^w jjfi 
^jtnti^ fR5i cw¥ti5!i ¥acf I 


c«rtf «dnr i ^ ¥flw 

nt'811 c’T'5, ®t*r,«{i 

’^l I f¥¥ 'il^ ’IVfl wifd 

sftsji ikn 5ii, w'« 

c*rt^s i}t#l ¥[td¥'® ^ d I <*r¥ 

c^ r¥ ¥si <ftf, •ft«i 

ail I C’T^tCST-cn^fttai C¥S!1 ^Irt 
¥Hi<i >«cg) aj^csf^ «rt’9^ *ir?i c*fr® *ttCB i 
^C«l C¥«IC5I aji! fr^, 

^tt¥ I ¥«^ C9t¥ 

CJfr^ fBF '®<faT¥tI 

f«ri:^?r *it«sf¥t«^iil *f5^vst ^spu? “ 5 ^- 

aitwfl dc¥ dr¥*r ¥m 1 



'm\ dai 

c<rt»i •^sr-*(tcai cmltfiiittiii 1 


¥ti ^t*r »!# ¥?I1 I *ttfv8^ ^C? C^firtu ^r^ti 

^RSIfttd cncttplltj^rv <«¥aicw'il¥l f l»5l- *19 ^tC9l 

Cltt ^tn <?'«91 I ^tt'5 CWl 'BH 9tf%C9 C¥'«9l ^ I '*¥*1 

^t'< ‘^l¥1»1 ICf 

#ilc» 9Ht|« wr *rti ««?•« i ni ^ 



{ If »R<(T! 




«€< C^f'Q’Bl I ‘«f5| 1?W1 C^r«tf»T5T I 
^5t!Tviir c*it£:*?fli c^HtPrr^fr 

wt^rr^t ^15 srral 
cnr^ff^?itr*ia 

fc«t I c^5f c*fc5rf«^5tsr 

C^C^ ^'3>ffl ^91 

9% c»itc^?r d(f?F T^.^ i 

c^c?tf»i5f c^fln nw '«if?r- 

vw? 'stn ?f*(cf c^f'ein i^rwi I ^ta*ra 
•^Sf-*rtf(5? '8f=lfife *f»K 

*ft:"»t? >it?tr-«iJ ^Z9 ‘flC3(c¥i9! 

cve^l fX^\ I ^t^*i '®^sr 
«iT^?1ir «ft!il ff9T sri I ^ ftPl cszm 

ntis c^r»iii 

•rh!R «rti fs^r »rsii «iNr®i i 

*ft<« 5f^ 

c««n ^tP5 ^fs ?F?i 
'Sftrnfl W 'art?t9 *ft^5lf3F5t 
^rsi I 

nr«f^ ’fu?! ’ft^5r-<2r^!il 

c*rr?^ «rt?j c^rst^ 

T^l ^fiisTTf i^t^i 
^9K f¥g ^fsi^Jt^- 

I srrn^i ^-51^ 5ftc3ft 

fHcsj ^5 ^t'®5T Hi9 ^ 

I ^t^tsi cm fkvi 

‘(rt»c»t, »r?:®f C9Z9 

*ftc^ sn I ^t9 »^45r 

m ^n I ^1151^1 cm f*if4^ 

»iic5f 5r*ff «rfi *»fs5[f*r ctTtst?'® 

^ ?fj ^trw^ «tn c¥nitf»i=( c*fc® 

^ ^ nt^Hfaput? c4T9t^!f 


♦lt'5^ (Redistillation) 
^^1 *fWT^t^ ^ ftfl 

>i>^^ c^wil ^ 15? I 

?^3f 

fft=f 'fit ¥?1 ^'Sl I ■ 

c*r«n ?tr>^ <4^ 

?F^?F®fei '5|?[f??i «rti^ I cw c?i:^ 

^c? cn:ttf^?ti:^? w 

^sft^ «r^? <«?' nta c^w? *rt«^ ?fi? c»nn 
?'%? :^t«i 

9F99t9 n? nfnit? ^t?tir 

'5inf?5:’it1?^ •rt?55t 5R1 JT«? I 

9m *tt^5rt?5 9z^ *rt^ ?i 

C<r*f-nt«sT (Batch distillation) I f%l ?f? 

^?i ?!■? c^, nt«3??CTJ 

fm «fnfsc"ftf?i> OS'? ci?Wwi 

^zn >^9K 'it'ssniarr^ 

?t«n T(z^ c?, c*!^ 

>r*it? ^31 c<lc^ 

^S5»ift"r c?to Tti»f, 
c»f^ ??f*r ?t? '»if??t>i ♦rt's^r i 

^f^t*i 

c?, «r^j« c?*& »5tin 

^9K VI V t •ft^Sf- 

?5i^ n?*f mu it's! ’F?!, •ffiift? ?F?i firif« 
5FtC®r 9Z^^ *ff?*lt«l ^P'S 

^itt’ri ?ta 

^t? I 

c*fi:|t^?t? •('hspi? 
i5r»ii '»rf^?t*i *tvm- 
I f?f^ »T*iw w 

9] 9m ^^sitlBs «rwv 

^ vm fff >5tm w 4li 



J 




^c»! fi^u fwcif ^t’sf's ^91 
VM\ ' 

•ft'®r*?« c^\"f9T ^«t^c*i3 cell 
fifir m 

C^wt'8 C¥Nt« ^Jt*ftC5 

ff|^ ^T^J, 

w ^c»»i C5ftc^5i 

i^'5’tCl?f, ib-b-® -sitc^ ?ltf-(9t?J ‘^t?’ 
=tt*IV ^trs? <2J’<f*l C^91 '^^sf-ntC55 


cff^rtTHi «itcii, ^1^-9 ^Vs\ 

ntai'sfsi *f?r *r?i 1 

^ ' ?c'®t 

CFH ^51, =11^9 *i«rT 

f?cii 

^aq cm nfai c^ii^ 

ntc® ac® I ^ ^tc«t 

^ *rtiai^i ^B6;=®t'« *ltar 

'«(mi ^f*ic? ?t«ti I *ttai'«^ii ^zB 
<8if?r^9i5«s% <5t*r «rc?t^=?»i^ apf^’F'stc^ 

*t3 f C^1 I fif^si 

^^<si c^. ntcai 
cm '®ti’r c^wi 



^51^ ftai 

c<ft^ •^Wntcai c*fc5t%tt’i<i ^Tnu nt^sf'n^f'S 1 


nt^sf ^iF ^afft*i!r 1 ^tc*(fs?tii «rt^f-f^'3ti:=? ntf^is c€m 

<fnn?( «ri?i c^f® 1 «rr^ %vsm «f^piln-r 

r ^31^ fscaj *ft«3t-»fif^?i :jfi »«^t5T 3it«flt’F^C‘ra f^rJinN*^ fra mm 
ajtnfa^ cf«ftCHl fc»i11 w f«rca fa*^^sT-ntrar 4fra-r mm 1 <11^ 

¥®vi>i»i cat9f ^^i-ntafcf fw^a *ftr«a ’^n? 'Jaaft's «rftffr^a W 

'<ft »it^C5i 3Ttr«fra wt«rt fc«i 1 ftti woasjttra atf^ca atat fr«t ca, ^ ^tr*T 




•tn t ^ w > 1 ^ 


nttai« c«ic? *itai c^?ttftsr 

*rtf^« ?r? c^ifln I 
4^t?r *rtci83 wlit wtinw 
^^9 *rtc?i «fw“r <11^^ 

cn ntcai =^tci?«Ft9 'arft^c^s '®t*r 

^ttSJ C*l, '®tC® '5t«^ c«»i 

c»«(fv sita nrf’T-c^r*!? 

«it»»t*fi I •ftci? 

c^9\ f^'jTtc^ *rti« 

c<rc^ I 

f^c-tw «ti^t? fn%9i^tiV c««i 
■-f^i fc^i c^si f?3Ttc«t ^tn 

«fr® ^«ii I 

«f^*i ntc«B «fr^<it»i «ft«ti «r*if?c-rtft^ 
ci^»i «rc5?n ^atc5fi c“f^ ntai c«(rr«F 
^ «r?nf cn^, 

’TCT 4r^j5Fl5 *^^jr-nt3 c^c^ ’TJtc’Tt- 
f^, «f?m 

SJ911 ^c«i nt^^lwni I 

cm ^®faii 

Vi\ ^tr?n 

’^i?st-*Ttai ^ ^3t ( fecaj c^ttcsil 

*rt:aiir j|c«iRts ^tS\ 
CX591T5F ^t*n*-^i:^t»l5f mhii5 (Steam lift) 
s^< ntiaf *(5 c^f^ttcsi ikx^A 

c^"fl«l 'STt? 5iFH 

cm ^^fll ?F«1 ?c^1 I 
3lt*^-fec<5t915T nifis 
C^» ’ffar^i (Viscosity), 

^t«(1 'BlWf^fsp ^?f VCB| !!W9 ijin 

f?cf m nta C'lrt^- wigr *rtc«i Tmn 

’^t«iii ^^11 ^ 

'i'» c^, 3lt<(t9»l nt«5T 


cm^ « *rff^t*i ^*r fes m cf 

^tntW CW¥ 'BttV (WW 

*[Wj»Ft^ ^ntirtsTJTgc^a «HSr» 

cm cnr« 

C^t5f!f «t«C^ C«r6t| few 

5fi I <^aft ^ cmiw ^r cm TO 
ftn fnc? ‘tsr iptin (Under vacuum) m 
^1 HI HfRtH w «(ir 

'atcn^ I ^ 

’fsiH CH, crfaPftUc^ flW 

hN hi ! m mn HH-^wtHH' iHff^' 

'Sf^JHSR ¥aCH Iff mi 

ntcai5 *lWT^t9 

■sif^-TSfj (Super heated) W% HH ^rcsjH 
ffCH ntcar ‘<H^ 

c^ ftar*! ^tc'® 

5tn 5tH 

m Htc^ I liti W m '®tl*t^ j? 

nt^H H«=? IJA I ^it^i ®t^ 
C®CH?I ^ m H^»RI H«fJ 

H^t«f *rt5St^fH^ CH 

Ht«ft?l*l Vi* ^t'6 Hh1*^r5tHH 

VI Hi I ft«*l Ht^ 

f^caff 5tc*t^ Hrns h^it 

c^H f^fci f^ci ^w ntc3f 
m 1 

C««r<1 

'Hf^ittH nt'5H-*rifWi fellHlH CHtlf- 
fnStCTH •ft'®H fC^flH c*{^> 

fniit^iart'® ^«.ntHrHl 

CH^, f%f TO« = 

c^HH C¥tH 

V f^l 



w c^, c»r«f»ic^ c»t 5^ i 

«rtfw w nt^sra >».. <srlt?r Iftir' 

*rt«5r-*tif^ ^1 ari^T f|»i sni f^c=F sr^i ^ 

wi trmw ^8*im ^t« ott c=ir^ c,f^, ^ 

f^n«i 11^, Prg c*rt^, mn^rnm 


vt^TM-r 



fsaf 

®Jt*(*®t^^ C<r*t**ftv5CiiI I 


ft* wn '^(5ii«»it^^ fsifei «tt»c«i, 4[«^4tm« ^,,,1 

T ’"** ^ «•« ^ 

*ift«'«rt«if^W«i%mftinii)i •rtf'frv »in.i ?i-!i=f « 

#irtPi», 'sjl5l-»rtT «Ifin, oiT ijjit 

Wii ^ >fn> wi«(K n^Tfnl cij^ *im finH, ii fw ntuni pti 




: wtw#f«rcn¥t 

>r!^w f .all ^f^nr '<t^-; w#ff ■ wt^, |t«fi^ 4&<fj' 

• > ', I ’ 's ' • 1 ^ , ' 

¥wt fc«i. TO- aj^fc^ it. «ht 

stt<rtC5r ^>ftPt1 •^fltir fsiii^ i 

I ^*|| ^CWl ^ 5f11 

*IN '®Jt^-®l|¥ ^«^t9 (Van Dyke ^ C*Wt sT»t¥f^ 

Tower) [ 'SJ?^ fN 31 C’iRrcf ifrt iMi ftSI « 

wt^l%¥ «i^wt^¥ ^t'e^tsl® f«sr <«i¥^>i »rt«rf?ifl ^tc¥ ¥w 

f5[W5»--ft5, «f«rT W ^twl ai¥^ *ft«?[1 

Icfes C^wll cn|tf*tltc*l?r <Jf'ff'$*{ nitt>Tt15l5f I 

^tijt<*r ^<®f5 i'hsi w^’s ct w^*r 

lt?ll ^tJ¥l ail c^c|t^ftc*lif 5lt«IT¥til nit^tlT 

w\"r «re*fwtf« I ^«1^»f'e l-ntc^?! '•f^n), >1 ^®9it<ft9 c^z^ ’tjm 

^«f?r ai^^ it's! ^t'eit^t^ wt?i1 c’Tfsw i 'src^t'sfsf \z^ ^tt¥« 

ail Wf^«r aucn^tf ^ C¥tl I «iT 9t'*f1 »lt5 I 

CafC¥ ^Zt ^ ¥W 

src»w »rfftnr wjtsT-®tl¥ It^itcus f^mnc-tw ai| *fif®r5 «rt« fla® 

^C5?f f*rc¥ ¥W ai?[^ It'SltCaiT ail ?I, f¥¥ «rf^lt{8 «lfl!lt*r 5»1 wz^ fe<»- 
w fits flr¥ fek® <rt:¥ i ^fk ¥fl1 =fi i 

*ic*n¥t?i •ft'icss f^-ntai ai¥>Tcw ^zt 

'©file® «ft^ tt I ¥C?f Will !|| 'af<t*v 

»reaT¥t? *^s(tc¥ii wti^ w^*r ain^ ^z^ c^, «flwl5 ntcanr ^ cs^z^ 

^*11 ai5T^ sfc^iir '«rt^fHw ntitcsri c»rl 

*w to *^-*ftc<5 ewa^ I ct ’T*f« "Wtif ai¥f5 ntr® c®»ic¥ to ’T«s 
fa 511, ®1 aiatfl wai tm ^ fl nata aja^w ww 

fca Itwatiaa aajt^rt «rca«r wta aia^ Jihoi aifjg ntairw ntoa wal ft«¥ i f¥® aiwttaw 
ftwata =it*ia atai ail w^n atwata tia-ntasew ataata wai, w wai 
wc*i an faT faca feaa'Ht^ ati**ia acajwta aia\ nfawta waata watfaatajfii cacwI ata i 
wcW?w ®ta\ a^t^® fa i fet«atcaa 'W^aia ^^fawsl ’ttwa-ca'Wwa naa^ 
aajnraa 'sraft^ faifs(a-ac®ia ara atn ^aaca aiaa aa ^®faa csfei fraft»i, 

«a| aal^w caa ¥ca far»i c^ftli- at:^ aial acw wfaata nt^af^ai 5t»itwi 

f^itcaa <afli ®ta*t nt'eai atai atra aia^ fawaiwa ntwai aftai 

'®aa^®at*nt^"f *«atafeaa'at?tfcaliwatcaa ai| csital a^cna nfiaf® fc«ii c*re|i- 
«rra*a fata aia^ aiarca« «{ttaa a® f^atcaa «rt?[faf nt®a-ai i «fa» <#¥ tol 
wta ^5»i^n fca ^ifaa-aa ca a« a^aia ^aata ^aa*l® fa fa, «taf 
tocato«itatailt«anaa4|a{^c-ra®tn fafta aiiaw ato-^to <iia^ tom- 




cr' jin «npu%f 4\f^, ^ 
ijjftnt" mW fcttii I *tm. 

iM 'ff*r^'Nicn c^ 
>pr *rt«!r-nji ^m’ss mfk% wj 
nt«5T-cfW»! 

f^^rci ^rc»itRi ¥31 3t¥ I 


«•« 

*f3 ni 

4r3tWS13¥ 3tf^ tt<n V( ¥|^<. if^lt 
¥l¥3 31 ¥tn, f^3 ¥C¥3 'i'W 35t3 dtt 
C3^ 43^ ¥W3 «t8 C5rT« C3^ I 

'fifC'ST^ ¥nft¥^¥33 ¥l«3 ^cirr33 

S!|«^3r33 (Cooling coil) 

C3«f^3 33J f3C3 ’Tt3t3*t¥: ¥*t 



831^ f5i8 

«rt¥-¥t^f¥^ til^l8 cnt^f5l5T3 nt«3-3J| ( «r33 31) I 
iSWu^g «r3r^^ ¥t3 mm ^ «ft3taf^3 

■8¥^ ^ *rt¥3-*l¥f^ C3r3rt3f3 «tt3 it*®! 3t31 1^ I 

c®^ ¥31 I «33tl3 ^931 »ltf3r¥ «133 *^3-ntC33 sflT ^ ^t^Pt^¥33 

(Battery) «3¥^ 3¥3 f^^iS *rr^3-4¥¥ W83 3t¥t3tf¥ ^tC3 <4I¥{5 3C»I3 »lt3tr3I 

(Dirtillation unit) *13 *13 3t»13 3t3l C3E¥C¥ «TR3t3¥tC:3 Sif¥t3 

^rfrt I «ff¥j8 (3¥¥ ¥C»11 ^f3¥:¥3 ^*13 C?«31 33 I ^33 ’^^3-31131 '¥tt3 C3r¥t 

3’TtWI «It^^¥l¥3l fm (Fractionating 3¥|^ C¥»1 ffsi, ^1 4133 «lflf¥l¥3 ^tcn 

cbltimh)-^ '<i|#^ *rtar «tr®J¥ §319 ¥tC¥ 43^ C»1§ 3itt3§ ^ •^3-ntiaf3 

3fai1r3l «<¥§ »^-*ttr93 §]p««^«?3f^ 9t¥3 3i:3r« 3lt13t3(1 















«ifft««^ Of, 

'ata ^ *Jt*T 

Vi c^, «f*ffk-ftr«f^ 

cs»i c«rc^ Sit® »fTtc»rt^if *ftR5^ 

^^c*fcnfl fsi<*rsr-5i9i fwa 

C^filCT C’TC^ ’flu I 'St^ 

^*ftf^’'S ^^fir «c«?j *i«fr 

4>c 5 yatsi sfNI ?t^ i 

•ftf^ nTtr»TtfJiCT?r 5Ti:*r <fl^i3[ ft? 

«ft» Vf ^c? 

^t»ii ftar^ ft? '®?’i 
^?¥h[ 5?:? m ^cF *n?ni 

f fftnr-?tr?t? 

^?fj[^ ^?i ft? I «ff*i f^-*rtt5f cf 

•v 

ffjfi ft?tf, ^tt¥ ntt^? 
»rtfttfr ft®T? f?j f?t? «Tt^ff-^>^?<i 

f[t«? fttf l^fVt? Cf «?1 f?l 

f^? fwjfft? fjfft'9 

«tff «fl?ft^?^ ^^, lit? f?^ 

^t*r ^li? ft^ft? ?Ftf 

frt® c*ftttff?ttf? •i^fttf? 

Cfr?tpR ftf’F '»f«t ft? ^ Cftff 

c?f?t? ftt? 4?^ fft^t 

«f?^t? «ittf? flit ?rt« ?rt? •rt^ 

frit? ®rfj ft? I ifftfit? 

vt^ %tt?ti? ^<5^? ^twi 

^Tftf fit 11 c?ft?tfifi^ It? 
ff-fttfi ff nf?ft? itft ^wt^t-r? 

ir^ffi ’T^cr? cftf fjs' 
c¥tftPrtf? •^tftf-fjtfjtf f?it?ff 
f^f?ri =Ttfi fffti ijf-ntwi cf it?t 
fi, it^f'9 fftiff fit 


•rtt**t? ftfttfi ftif? fig ^? 
^^f%^?r?? it«? ftfttft^ itw if^tjr 
orifi f? I ft ftif-ff^Ff 

ft?Rt? ?T?ftlt uttf? fit 
fftf??^ fjfrftf*? it*r §wi? fpitv 
ffftf »fjtf-ci*i itff uttfi itit m 

U9it*“f ntfii ft? If cw Ml 

??i c? fftwi njfii fi fi 
c? i^f ’^t?-nttai ®f?l f?, 

It? It? 5^t?»i cm I •^-*ftf cfti 
itf? ftf ft ci»ft^ c?? It? ori?! f? 
f?^ f« ?ftf? «r^t? ftfttfj f^ft? ft? 
itt?tf fnMiftIt cm f?i f?i 
'®r?f ift?5i cit»i? 'ff fifft?! ^fttf I 

ft ntitH? *nfil5 frf??tf—cf? HU 
f?tt? ?rft?t?cftti iinf?t*ttfti tmtf 
nti?-?tf fftin f?ton ?t? f?^ 
nw 5tftt? ^tfii ^i»it?ntf ffl6 
*rtl53r-(fl^?F Cftf It? *f??^ fftf 

«rt?n f ?tt5n ?r? f?^ c^ *rif f if" 

c?tf mtoitM, cft?tM. ’fJTf-cif 
fi^fi ntf^ K^-if^ftff ^fratfitt? 
jf^dt? f ?i ?t? I 

Mil fa 

«r?f ?tf? M? ?if? Nfttr 
ft c?, f?tt? ffH f?cn? •^-•tifi? 
ft? I tB5i? it*r ?j?ft? ft| unffiitfri 
ciftf «t?nt ?ftf«? ?Htf8 fti cfini 
fi f?^ o!t ? Wtf fif? itfttft ffftfr 
^t^f^ftf?*! ftf Ufm -^tf-fTtM 
^i»it^tn ??t|i i?i f?i w nff 
Iftff Cftf i?tfti itfl 
•ttf?i ?t? f?? fi^ ^1 fiffi f««« 



c » tctt f^ t y Htrorir «•» 


«rfc¥ I <5%*rtf5'« 

CTFt^tC!«1 

'll 

¥*rt: tw®i ®ti*ri it»fT 

(¥JII «q?F-tJ|^|5 ’^sTtt^a ^®aitW¥ C¥l® 
C¥t? Cl® I ®t¥t^1 <£!11 icai 
C 1 C¥ ’Tlt 5 W ^®»it<."t ‘lt '911 Cl® 

41 ^ *fl ni f<f^ «!t« '®l^“t®f»l SRI 
^ttl! ®t?^ ^C®! I 


m ffCl ai¥^1 <rf®l l»!t¥ ffeiw 

cw ciitcn ¥wcf, c^^vrci trf^CT- 
iitcit itcvi iifirw ¥rt«i 

>!ii JT*il8 icii fi I ^Sr 
1C»!1 w fici #t5l cm llstf 

nthc® it¥c«n cm ®ti nti 
a^ci iti fe®tJ c®c»!i C!?t® •af^i 

c’fc*! ®ta Cl c®c»!i cs5t® 
'«itif¥»!, ®t« iwi 





'a®!® cni§tf«!iti ’Tt®!-!® (f^i n) i 


Cl fiw «at fi^ritu 

®tl Itl l»l (Pipe still) I 

iJtf^ntfiiti <ai. cw. (M. J. 

Trumble) sitl¥ «a¥Wl l^tcif 

'll I'gST §5tl5T ¥rs¥f 

*rt®i-iri® <al i»! 

III ^iflB ¥p»dNt (* i f 


iti itii i^^tri '¥toi ititi cm-cw 
m i«i I 

fiifli im it®i“C¥Hc»ii citlJi- 
lj 5 f¥ m fitai ci«ii cm I unfintR® 
c®«t «fin m «fti*r iw «ai^ 

ciitmti imi 3Timrf 111 
IWf w <1® ci% ItCf ci» ®ti #t¥1 










1 


ClWf CS«1 !ftW'■rf^ 

1?t?1 ^ 

«fvit I ® 

cm^ 

vcs 1 <<1^ c«tc^ 

’i^'sr? ’wi 

^ «« c^rrv 
m f^? ^c’s «rm ’fwi ‘fl’J 
f^f 'ifc« ^«»^-^ti:^5 nTt»T-c^»! 

>1131 '® ^5 

^^iCT-r c«^r^ irTc^F =f3l ?? I 
5?l'>iun <ii^t?[ «c'® «rc>iH 

««I wc«« ^stt?-r c<rt¥ c’fwtfn^fc^ 
«?i»i fi[>iti:^ ♦ft««i c>r 

Tt**ir>FtC9 ^ ^c'gii ^lfr>fri9 si»i*fw 
^i, >rt? 

»fjtc»rt1*i>? I 

%5^*i^«l (Cooling Coils) 

«ii<rt>r¥t5 «r5T^i5 >im 

W1C3 'BftCf ( 

«itwt5!?t« *r*ini^ ^am ^far f%, 
^M»ii I'CfCfi »ir<ftfl*ri>: (11^ 

W frrw afl»W «l=l|f«r5 I 

c^ ar»! c>rc^ fti^rs «rc^"f ^a, 

^ -sstn ^>1 cn m ¥t«r ci? 

>FH f'a^ c>tc^ ^itw, «t*r 

c^i^ I ««| afsitaf ar*f C¥t9| 

c?«T) fVi 'sc^ afc»i fe>p«t«cn « 

«mi, ^ I wwa 

aripi* ftsi •a^ >T^ w 


C >rt, i«rar^vi 

>wi ’ll!! 'stm afw 

CVfsT >taa itf c»fl c^zw 
afw c’l'ssi ^ta. ’af’ta f«rcf *>sP8a 
^^c^raaftape 1^f*iai| ffli ‘aatf <5tc^tW 
'^<*f-*t'lxa[ '*fC^“t >Fitc*l ^tliaF 
»i^:af 4a^ «m *r«5l «twt«r^i ^tn- 
afijta faw ^t's^l ^1 "^^5^ 

>FH» 

^t*f ctw 'a^^ arnaiia 
5I^C5CT C*!^ I >FtCar^ ^51 OWW 

ipc^, 'stc^f 

aren't ^flttai I c»[tt>T 

c^ica! ^fa <11 fa^^a 'fla^ 'Sf^ta ^r®a 
nfa^a*! apfaca =f»i ■^>T-*rti^i 

«fra‘i wti^ i sn^^afal ^*1 
vaTW wwa aiar 

ca *ffa>!t*l «t*t-"tf^ fat >pa> 

>iTl c>fV-iw m cac>r •it’ftwi i 

(III ijcjfl ^ti:*ia I c*rcltfiwta. 

f^iiia faf«i «tf^ata fafei a>Fwa ai| 'iftn- 
ftfaaaaf (Heat exchanger), '8^1 ^t*f" 
*3[!Ra‘<.*fi'W’F aOKa (Regenerator) aiaft® 

>Ftacil aa*rfaat^ i 

«rf8lB vc^a ^ 

ar^ aH ^rca-r >Fatcai ^a i »«l atr^ 
^♦tf^f^a ▼t*! aia^« ^^-atcMa art^Pw 
6t*r >Fra ata i aa:»i .a^'gis ^^ait^tna 
acai^ta a(faaf«a ^a^ >Twl 

af»?tf« ^a caftnr Pfca ^ ^awtawa 
•^atT-fa^a sfaactPia apaj^i >r^t«R w J 





»rtl 

'•tH’i *iii, sftsntf c^fr? ©W 

^9!t5*i sn, w 

^«i fm, sf'hi*! c^ c*tt«fi c?iti’r?r ^t?i«t, 

'®i i[«rti 'itai =Ttf?r® i *i*it?( 

®ts»t? «rf^5 ^«i fx*?— 

CfSI5»1, >i|5f^H<tCf C’ftXWH 

cnw «tT»i ®t5it? Atm ^*( 
m9 'stcwa ’tf^ I 

Cnt^t5 AtA] 
ltJt« '« A% ICA 

c«tc»!^ cntc??i cfltx’T m 

^A^ fc»T ntc« I 

^t^x^w’rtwl c?itc»rw 
iftrfl «fx^"! 4XSI si«*Jic?x^ 

A'? ^rs ^tx4 w ’it^xspi- 

f tlwfilfl flWW *(C«(T dl^ cm I c»!^ 
w nt*r ^ c^ wAt, d wtxn^ 

Slit# ®t5itir '®tfl 

nl%^ I <s(^ c*t^ «ifiii«»5r « 
«rrw*t<i cntxf5 cnt^t'9fi» Atm 
ttx«r 01 ^^ nitfl fe'ssnsj-^H^i t*! • 

•I'^T %c»it 

W^ftf ftWl 
^tntf«fw»inttf «tf Jftf C1WI1 


?i I ^t?i*f5 c«c<r 

^t?i >itrT f§ ^ 

m I ‘fls ^"(1 ’^ti’tlt 

cAz^ 's^r? ®t^i #t*ftr® i 

c'#tc^tdtc*{< 3Tt?tnF iRit?! ®ti?t9 >rr*n 

i?ii TTt’^fm: '5tf® f*if^i:^ %8,»** 

C«fC<F «•,••• AZA «ttd I 
C?tt? «tf5XatC«( ’tc=«^*f1 <4^ c^tx’f 

^tc®f •It’tx^l, »?-ti-^tf^^ ^^tw 

dM «lfmtZA^ 'ill ^AZA I 

’STrx«lft?1, ^ap#, 

c®? 4?'9T® Si*n-^lf^® dtl’t I 

fsiOTt^i 5rar* 
■-nig >4^^ CA »T^®^ '®I^X®1 sftffST 

cmirtH 

viiafrgr 

fSrsiHI^I t’l. 

At AiA *4^ ’l^®^ *l'<t®^ 

♦ft's?!! 

nvfK At m^t ^ ’Tf >i 

'?t5? ’ 

At^A^ ®t: ^4. 'm. 

Hi(ZA *ff?J5tf«1^ mcfi I 

farsf^f«nnt*i 

»i ffin ^W wsrtitf-'** 





c^t« 5arr*5tc^ c«rf«^ 

wtr'® C’l'^tsr c^c^ ¥TtfiiiTff^ita 

«rf^f»i« ft® *ftcf, 

I ^ ’Tf ®5T *r?tfn ®tf^ 

fniitt® c«fttFtf1 facnti^J 
^tfl ft»1tf5l Cf, > ftl51f ®t*taftl5l 

®t*(ftatfl «rti 

Tfl f®«^ I 

^j»in ^9it^ aifrtrrtfltii-'s* 

fft®tr"f f51 al fe*f<sr?|5 

5carf f ^5|*l ?Facf i 

§n<frrf f-f hwtf*!® 

fifcfi ^ ^*f«frcff fftfTin 

fff f? C3T 

®fltfT c«fs*i f Stf I 

cntfcf, tft? Cffsr csWf Cffa C3|^ 
’jR^ltfRta c^sf c^wfapu ®jtiT 

?mf, cn iff cft5f f*!!'® c»r<ftt5i C5il i 
c5Ttf®n& 53?1-^* sfttf ^*f«irff8 

ntt^ ’T^'Sff 

®t?rf, ®tf ’Ttw R ® ait jr< ®cfTa c^rt i 
jjsTi-^* ¥tc?a nt-r Rta ^iata eirt^itrf 
C5\ff c^taa ajtnf c’Fca c^aar?ta 
jpitJi nta I 

'DfTiJitata-'st-'fla R®ti?^ ®t: 

fafjR . cf*1 fiT’ftf cf, 

Raaf*fir®tca fttsf 

Riw cft¥« *<1^ ^•f'srtfi ’itfttfr 


cahaF ai njRjcJTt^atnni *f1«ai 
fta fk I «ita c»fVaarfi parwttaFa nt-t 
Rta Rf 1 atat? ati att*c i 

wta a^nw a»tRf^ ®t: 

4. 'sjta awtf^r ca, ttt? R^i«* ® 

^tfa ataj c^Fta fapwi-«rf®ISwi fa al— 
^ta^tStartajalSfJt^ <iffiS Rtwa 

'« I 

attlBf C«rtt^«T f Ri 

^c^ca a^t’fta caat caif, ^®ft^a 
ataa capc^ c-ia nR^^ta aaa ca atlttft«ra 
aja^ta fai fa, ®1 aR ^rta® fa»ita «ftata 
a^ai ata, ®tft^ acaa c«rtiBcaa fR 
nta I aita« caai catn—'ii^ aaif® ais^naa 
^at»i ataa ^•vntaa's if® ata i 

f®a afa ata ftafS^itlartaa, 

RiRtfe® Rata aa^f'i-Ra^a'I alRtatfa i 
®ta ^RafaaR cfRfjta 
fttwa ftat® aaRf® ftatf i caai c^tf, 
ati?taa a?'ra^«ata cia aRa^ta fR ca 
ata R»iR® afaca at^t®a ¥»i ♦tt'«a'i 
ata I 

-^ta® ®taa'«i •fl'eauat® afta, ata 
^a aataata aja atltStt«R «rtata a^ai 
ft»i I Ri atataa ^rsR® fR-a|aarta ®i 
a«a fa ai i 

atfaa cfm Rai R»iR® aRcIttafa 
«ttatia m *F»i at®ai ata ai i 







(V-JitAb- 


i ej7 yifwn 




v4?r-c?, f5»«*iw?i 

^tH(Z9 ’*11^ '«WC5^?r cnt»t?t« ( solrad ) ^*f4llfR 

itr^$ «ic^c$ii ^Tc^i ‘s?t*it’?r 'e^Tt*rrna ^t^»ijt'« 
cfe»i*r ('etl^finfi) c«fc^ ^’ai mm i 








m 

’iw ^t?rc5»*fsf ^*! (^gj c^FtJi ’ft'fi ^ ^91'® 
m:^) fec^i site i ai^tn 15^ JTtW 

IfST 'ef® ^ I >11^^ ®Tt®i ’«• (’^t^it^i 

^?11 ) f^Rc!! *fte i ef9^^1 9it«t I vi^t? ?^5t ^v\ ^e 

wm 3rt>T Ci5r.'«f C5^1 '5'l^t^t?[ 'ii^ WW 'e 

sicttj ^f5n:w wt'e 1 c^^^ ^c? 



^»w?i 91191 «t® ^tkt 'ii^? ^*111 9!t*?t^ ini c«ti^ I 

^jT^tt^l <il^ C«r, TSl TV Slt9!?( srifT Twi^ Illf^ c^-^ 

^^ to ’it^l € »i% I cmv 

^fm ^cei'G fwc^ mm ^?t< m I nitf 1 



«»! C<fC^ 5? fpf^ I ^1^ 51^-31^ ^f5Wl I 

«>i «t?i w.^^ cwc»r f^fs? <2t^ ^ I «rrw?J 

flM|a ’if?i5itc*i <ii^ 5t%t'e wr? 

TOCf I t5 i mnif'Mtfl ^f«w i ^ w 

C5fi5ic?c»r tf?««rsr c^ ^««fi »fj^^^tc^ ^m\ ^ ^« '*tt5 

««»« «it^?r c^tsi »il%«i ^im I t5 

%*itc^?i Bffii 'Sit?! vfl%«i «r»ft^ '5i«^9it «^tc'*t?r 

^9 1 *T^5r®: <ii'«rt3? c<«rt55p ?5fH^ <t^ijc^?!l 'sitt^u f^sr ^^tsr c?c*f i 

«iiiri^i '^?i^?t'G ^tc'«r?[ I m^it^ f«i»t€t9?it'e 

<*Ttc'«r?r 9^ cw <tT?c®i I 9^ c^z^ fff^i I^T99 »i^- 

«ft(5i ^mt?[ ^t?5r Andreas Sigismund i 

«iift^ ^Z9^ Franz Karl Achard i 

«fp 'siN 9?i I >ii?r «Jt^ fgf^ t2f^ 

Slfttwl ^5 I 5FC5T 

«r<(t3! ^^t'e m^z^ I ^c*!F »i^«r*it5f «!tc<r? ftfSi 

C«f*r S!tt5ffil^t?l f%^^1 ?lt«fj I '5|tC^ f^t^ 

«rrtr ’I’F ^5! i ft®1 carfirsT'e «2r^?{ fef^ ^^'IFfsr 

^t?l I f^rst A9 ^t{9 I '8ifn;qst?J ^19 ^tC« I 

«rt% «rr5 ^s? fsf^ 99 \ ^9 

«t»T W\Z^9 ^19 ^9^9 ^9 I f^^9 C^fW 

nw c*(fm^i ^^jTf? c?»t^ I c*fc*i^ 

^ ^9^9 99 I ?llf^5{ 

^9\ CT,'Bjt’ir ^f%«fi «rrt<Ri 

ir»rr»T « c^ ^?*t 999 ^9%19 ^■\9 fsf^tir ^51 ^?il ^?r 1 '«»tc^i»r 
«)fv m9 CWOf^ nZ’^ I I1ttrti?«l'®5 »ltl5tWJ '^N m9i 

Vi cm =vCTi C5w«i mi ^1 '«^ ^8^ m «itc^i fSPrc¥ 

hm\f9^ (Sucrose) m 99 1 <ii?r ^<(T 'iR9 (?m *iirt< ^tv^M 

«IW 9\, W W99 ^C<IJ 9(m\9l 11 ^ 1 » wtir % (Glucose) cm ftf *jfi|i|1a 





cnt 3 


«>« 


nr? I ^ *it*miw ^\ni^ 

fn^ftrn nrm^tu i '«ft'si fenjftn 

ntniini 1 '5rrc'*rn nn nncnn c^tn ^ w^i 

cw “nT'eii nlK I 

iRt<r 5Rt5ii nncnn cnsrsi—ni cnt’^H nt<^ i >iWn*Ms 

cirHiM »fncew cn% ^p*!^ ^t«nl i cn wn «mi 

fa(«f c?^-»i* c»i ^tn m ^?ii ijw i fn»r c^cv 

wr ^f«r nnm-^ c<% *!«?i i %^^ti:»it ^tc'nn 

inr I «itn mntnn®: cnt^i^i ’fnntn cnc??^ ^«» ^\^ c*icn? '«d i 
^tpw <nn:‘t?[ cetn c»f^t ^tir i ^ cst-n '^^ «»tn »wi 

n5?i I «iiiT'5l 'SRilr 5??1 155 1 

nwi—^c«r?r c^tsf fnc»m nc3?n >itnlmT *tft'>Ftn ntm f^fi!?i cm^ *tfwt«i 
vnl I 

«ni cnw ?pnl I *m irftf 

«rtn»r npcn 1 5fit<it«*i«s «t?rc« «itn c»ir%nrn 

wc^it’tcin ^tt m\ wf5f«i^ts!c^ irr!?«t?t ^nk sriwcnHi 
^ I '5Tnc'®i 'srtn »iip «itn wf^«i 'stnc^?! «iN c^it^i I '®tnnF 
cnt^ «rr«fcnfn'« cn% tfl?y ^ciT»iWtC3« 

tBtnr® '«rt?r ^n»t*r ^it'eni 1 

«itn 5rr«(tn«t^: wfic® ntc^ 1 ^im ms «r]p» 

nr»n ’ncifn mn «rnT^fi ^nr ^«r ^ 

nt»mifsrv «ft?i^ I ^»r »rrn ^ ih 

»mi I mcl? <*rwt’r-<i^f^'e fsinfn^ ?'e«i 1 ^nvs »rrnTHTO hm 

flwi’t ^ cn*lt. <iin wtw cwn 

l?iT*rr?i ^s{—nw >inc5w ^sj, «tf% 5>e 1 «w 

wmrs «rt^-5tcnii ^f^^ c*iT^ ^fnnl^r *icni mim cn%t 

^ ^iW 5 mn ^tz^ «rfc cn% 1 

sTW »itt?i?i i(c«ii wK-5tw ^Tf\p^ tffntim 

njn^ ¥ni inr» ’ ^t^^ iftcnjn «itn w^tf 1 fnf%f «icfp*r 

wtm '■rH ^n*<if ipi I m ^wif «?tm mm w *ft«!ri nnr «ri i 

c^fcir 1 f§f^ »Ttijcnn «f|% 
€rCTtf?f3?( firl^inr m c?c»rl mwcw ^fkfnzm ^itsii mwn ircwN mi 







[ nwt 


I ^ nz^\i ^tdjc^ w? I »rw« 

»<wc«f ^Wfsr ^CH^*rr^r sru i ^WtCT 'e c^»nr^tlt 

inr^tij I ^^’rrww?i mxm 

^11 »rt<rt?i‘r®: «tflt«—^tsi^Spr, 

ir^tflti, »j?fit5, ^^rtf? eft^^rt’S'e fbfk ^?imi ‘^i^t'fi 

5iiart« ««fi^? 9^ I 

fpfsr 5^91 9t^t« '8rtc’^9 9»f c<«ti:^ «r^ *rf9^*i ^5f9 

^1 9ni <ttc^ I 3»rt«rt?t*i^: C9 3^9 c;»^, c»f^ 

w»i 9W9 91? 9n9t? ^51 99» ?f9^9 «raii9r 

«t9tsi ^<<19 ar^J I ^t?l9F9:^ fsfsRI 9J99t9'e >6 

C9W ?»f5rt9 I «l«T?| Him f999 'ilt C9, ‘ilC?C»f C9% 

?tt9 f9f9 ^91^ 99 I f9^9 '« «?t9-5tC9 ^9^959 »!9if^ 

^9i|?!I ?91 ^?t9l <2f!:9t9f5T I CfC-T? ap99«f9t=( «F99l9It9 »rC? '®t*I C9C9 
«ltC99 9f^|9 ffC95 ^f9»I59 5^9f9 Cre9t 999*19 I 


»IC9lt9f9t9 9liHt9rt? 


^fht (2i«i^ *rt9t—'5itf%’®ir^^ 

^f9^9 ««ft^^9 '«t%W9 aj95( ^ C^t9 «f^9 <CW 9t9 9t— 
aK9 aFr9 59tz»f9 ^91 c^ C9C9 1 f^i «twrf?9f, 

'e 9f9W »r»t«r «lt99W«^ 999-9*n^9 3T99 ^?hl 9t9t?tC9 OTtt»nr 9191 
«f1^9 «rt%9 «lt9f'e <1t'e9l 9t9 I «ft^-f9«ltJ^9l >S^t *199? «rt%9 

3Wt9 CWC9 9t5lt9i^ >6 9tW9-l1 ^C9 ^ti:?9 99C9i 9? Wf9l WTj 

«lt9tCT9 »rt9C9 ?C®1 9t9C99, 9t9 9t9tC9J «?l99l WT^r® <irf9, «ftfr9 «lt^t99 
f^ar ?^-9f9i9 « «rt^-i5|l9«r99 9*91 1 (Jli®tr9 9TfVC?9 9C99‘ri^ 
^991 C9t? «n99l ^f9ft9 ^99 m?r9 99J:f« (9999 WtSfr® *ftf9 I 

irtc^^9 C9tW519W9 srr9? 9[tC9 «1t9t99 ^f9% «f99 <1t^9 

ft?'e ♦tte9l 9t9 I *9^ 9*t9r9 <99'ir99 9t9?99 9^91 99 ‘C9rf»T;(fr?9 
♦tt^* I f%l ^9i1i?t9l 9C9991 9fC9 ^9 9t9 f9C9tf9 «lTf%«?r%f99r \ Olfr 
»t9f, ««9 n< 9C<91—^9t«9 *tKr I 



' 9^'8 


151? ♦ft®!? f^O! <ft^*ii 

* 5 !^^ «t^ »P« 1 r$ C^ ^«IT 

wn:?5*—uEi^rtc?^ c^ fwN i 

5!tf? ?ti:^?i If? f^®! I 

ft®! ?U?^ C^*f ?? I ft®! CFt^ Ijt'e 

c^"r’5?-??i cetc^fl »ifttc«{T mi wa^ ^c^?! ftft^ cw^c^c’t^ mi 
<1^ c«iw^ ■tap?!«! ws? c*n:?! ®rt9c^i 1 

ajc??i isftl ®it®f’vt®r^t!! ♦rt%«ra ^=it?! ft»i 5111 ^t5it^ft ft»r 
’«rt?tn! cT*r 5r? m\ ^uu ^ijnj ft»T 1 'st^tn f\n\m 

mi t5 ^usi 1 

^tw?t®!?ft {?t^ ♦ft^s ♦tft 5r! I ^=5 

ftn, ^Ui ^tc5, ^+wj 

5^11 fti ««f«|5! c^i ft®ft, ntM 5itft 

ft®! I ^?t®i ?t*r51 ®r^’!!! ♦ft^ ?<!! ^tft 1 

♦tt'^ft <!?=! ft®! ftftaji C^m ft®! 5!^’?C*t?I m ®I? 1 , 

lEt? « ?K? ftc« ♦I?! ^tt®!^ fttn !?t?i I cm »!T«it?i*i 

»(t^ c®iCTni m ft®! »ii—c’tt’itc^i?! c®fw^ m 1 c^mtz^ 
ciTC? c®rt?i c®rt?t ♦rr®!^ *Wc®! 
c»we ft®! f^? c?^ft ‘ 

mi ®!?l ®!?t ♦ftt^^i TO^I cti^ c^?tcw I oiw? 

Vsftft =tt?tc5!l m «itt?! ! 5 t& m ft®! I ®!t 5 twj mi fftDp 

wtc*! tc®! ?t?c? I 

®*®! '« ’«(! uti 

m CWtl 'Alt ft?* C^I^PtC®!?! '®!Vt®f ?t^t?lt W 

inwf mK ®rt!3ii ^vicm 

mtmi ft^'® ?ft^ 

«1C?1I 

«iil1 ?5 »rtftf«ft ^ ?c®!« ft^ii ^«! ^9 «!t3|iii<i ;i1 1 

4ilft ufldl?! ?^C?l ft®! I 


^^•r®n!5m 



i2f?r'« 

«f: i I ?i^5i f%i I 

TOU CW» 

«sr. ^ I 5rt5?c^5? c*rc? f?F ? 

^fww 

'5in»rr5ff53[ i '?sa,*rta{ »rnn 

c»Tt*w^ ^^rsN ^1 K®i ^1— 

9C^ I f«?Pl‘^ ’ftfl ^t'®0 

»Rf^isr*t I c^t c^tsj 

cHT^«l I cflc^ «rc9i*t cw-e^l 'si^ar^c^ (»i1<iti(*i^! cii\**T 

) 'sftc^ii <gt«tf^® ^vs ^tt?r I c^ Ft'?, «t?r 

c^ c«rc^ «rr^^® «(rc^t<j ^3i^t?( «Rc*r 

^t%ir *tnw^5( 'SJt’l^l I »R^t'S{lf%¥ 

c?tfec^ ^»I1 ?? ^t?!C*f C^, "aitSTt^W? ¥1C»H» 

^^t«sttf^^ c?fc &—JiK ^c*^l »it?11 '^twt^fFcar^ 

c?(?:^ ?i^si ^tmu «^5t< i 

uw^ ^itieit^fecar^ ■mc^itFs^t ^KWI t 

»it«(t?il^: 'sjtsr^il »it®# ^«f1 ^v>i «ttf^, C*f<(1 ’'ITF »l^«f 

^ »(T9[--J1^ f®5||&^ ?Ki mf^arw 

^®^sr ^ittm^fFcsr ^*3f«f5fr® »rr«jt<ii oif# 

msi^ ^it^ttwi ‘iitc’F i ^n«r €Wt»i 

f8srt& «ltC9fl *!^t53K5( «r«t^ I 'Qf^srtH 

?it«ir «f«t^ Tf<5?fti iit«ac«( *rtFT 'e »pf^«r «fc^ 

<ttti, l%i ^ ^ni ^ ^<(tapw Tia[irtai »rft 

« »|1FT I 'e Fitfr ntc*iti «»ft»Blir 

ii«(la^i^ i^nf» »5tf ^tii 



dr, 

vcnf <-frt¥ m "^n ^f«c^t«f^c?i m\ »r%^ wm 

^vs «i?tl%-cOT»*t!r ^=*1 c?r -^rtc^n cw^i 

C5r?, «rtD5 'ii^ «rtc»ii f^irir »fs(9 

I 

5it«rt?i >5f3^?:«t?i 3^5^33 «itt9ii^irt?[ f?c^ ;r«rir ^it’W f«, 

«itc»iT^f5Ci3r^ c^car ^z<m »r*vf5f3srr:«t?f 

^ I cn c»r^i ?i®> i 

n«^jr 'sitc^it^f^carfl c’^zii ^1c»ii «rrt®it^ cm t 

fe: ^ I ^^^<ft?icl<r i ^t'si 

mm I ^ftsrtcw?; c?cs?rr 'carcirfl «lt^ ^i5?r mk m i cto^ 
^wi^ir m f^f%a c<rc5^ chz^ ^sr irmin 

f^CTj srtsrt^tc^ n-tmi ^z^ i 

>r«?r ^n mm c’r^ir ^t-n^ «itw c^tc^?i ^wt, 

^t^c?iw m9[ *twtc< ^ m ^f«jrH <ttc^ ^z^ i 
•ii^ «f»i c^m mm ’!t*([^*r«: ^iz^ 'sitc»f i mw ch 

if9i vrt^r m\ ?5, nt'sui c«tc^ i 

«f»r m >it«(T?in^s irsi^^r, ^tsr's ^^c*T?r ^rt^aw i 
(Stf^^piF ^»T 's m ^t?{ c*rj:^5ir 

mm m^'i fir^ i 

OT’^T, ^tir^^, aft^i^rfaBI cn ^9i«rt^1 

^^•1 c^t ^ffl^t*l «pat «r»i\3f, '© f?c^ c^f^cs ?it^— 

cm wc^ni m^\ ?if^« m i 

<ii^ «rcTftw^^^i mni i sri, '^tm m 

m ^ftz^% mm mi cw?i i 

ntt« m ^9—'Sf’ittnic'rc^ "Tlt^^sr ^t9 m^ “c^st’^tir mm ’f«rt<” 
(Cellular Fluid) fe mzm^ Wfl’VtiT cull l '»ltC’9?J 

wcn9 C9% »i9«i ^ft9 wcw «t^9 c<fC9s^ 9tlC9 

f5r^;r« «t<r^ 'e ^t*i 9tf i mm «rt9-TO9 

»wt5r5rc9^ i ¥twr cn\ c^, cto 9rc8fi?r 
rnim srt!it«tt9 c?i;f^ m\ Htzmi : 



«w*tN'e wf«¥Jn 4cflt«rc«^« c^% «f»T 

C¥t^«f»T ^C«! ¥fir I ¥C«l ,1 

<lfi[f^¥ wai ¥1ft^ J 

sT^'t wt^?( cf? c^¥ «rtcn i 

^f5| emu ^<r¥t^ «*r 3i| ^51 

¥C5T?l mf 9!^®t¥t’®1^l fiff^^ «afl^«l ¥?11 ^¥1 ftfl 

wt^?i dj?*! ¥?i!:»r ir»i ^»i!!t?[ 4itfl *tc=icit 

«t9j ^*1 <?{% cwc^iT mi «Jtc¥ I 


«irtan?«n¥ c^i 




¥«WTO?I W 

¥t^cwfl cma ’TNta*! *it!?:5fif 
f^wfr « f^ii ’fwt? n^'af? « nf«- 
c?nJT c5R5t «?trai ^ai ^rt, C’ll 

(CSIR)- 

<ilf«t8i «it<|>f^5F <2f¥rfn« C9\t¥- 

¥t3E« ^niff»i I csiR-*fl?t ‘®9tJT 

c^tn^rN 

®t« I ‘«i»it?t^ti:?a 

(). ‘f^®t5r-c*it¥’ {), 

*c9[Pf f^wt*!’ (mu ‘*it3t^ 
fwtJf nf?j|ir *ff«¥i’, fRrti«fir f^wt^ 
{ C^»l« ), *f^WtJltt*ft¥’ (¥t^t^) 

<j¥r« mtt c^f«r m i 


CSIR-iHSf C»!t¥W^ f^t*r ^A' 

¥twt5sjt5 «r^“r'ar^‘i ^risr i 
^cwt<R m csir-^b 

C»Jt¥W¥ ^5! 

¥tt¥?r <sr-f^»rl wvim 
nf^fi ntc«, 

w:w »it^m ¥?T^tir <rr^f« 

C?5f \ ^cai51, f^WtH «ft^fc?« CTCna 

Pre^ c¥«i»i ¥tf%ar 
«ttc¥ I fm\^ « ftnpr c¥C« vr«c« « 
«r7sfei nm* ^ir'e 

¥tt?n ¥srnt«itwrri ¥tti f?*i 

Ttfn Vim^ *ff¥fti¥ m I 

nfSi¥tJi ttws 

nfsBfi « «rf^tc5i?i cfs?i. 

nwtii «it«fj^w ns'nw* »rc¥ *itl-* 

c^ ^ CSlR-««» 

f^*rfc¥ 'itsJ an ww ^fW^ri 

¥tt»jttFSiti in ¥tifS 



or, j 





% n or, irMcTf cm? nn^tntJr 
ftwtJT >8 fn* «rf^*r 
oKt^¥ti ftw >p^# ftfftwfw 
’T^'JWr CSIR f?iwf!r *tfai5r!t'»fiTr:’F '®i 
>rfl^tf fit^sr, «rfc'® 
c»i^ »r^^ nfiir^sT ntoiHi 
nw. cftH ^km\^ >5? 

^ cftsr nwt? cnoi CSIR-civ wt^nr 
cw, ^fo5 #t?ri «tc?Ji 
’^rttiM ftcnr^hi’ '6 ‘f^wfsr «riff^’c^ 
«rft-r ntm c>i^w 
•trhr wtrjjor ntr^sri 

ft^Jli'e;, ftwfsr 

¥WtI WIST CSIR CF^ I 
*rhi*nf%¥ JTfwtf^r^ti 

‘ftwtsr *ff^^ fifif^ 

n I 

»rt8R^t?[ 

«rf% w ^\V[\ 

nt^fti ^ >rtft«j <ajnftw 

CT«fl ft I 31'etfv ^Itirr (»«n ) 

^iftwrt^on =rt^ c^it^w wiw i 

«cf-r nfiwti 

*rv c<it¥ «Tf% «r^^»rt« ’Hftt « 

fWiw ’ir« c<r«fi If I 
nor tjifrt c?«ii foin 

litJf '• ^mt^^ >i"*itf¥ ^mtntvar 
«|W^ n*n cftinar 

WNw fj:tmtrm i ^mar- 

•owntnr «r^ftRi «rcf ortnt«j 

ftrt 4| tjift* €ft*r ft 1 ^tfot I 


^ltt«« ^«rtff 4r«r« 

cnt? %f% •tF^trr c*loictsT ^ittapw 
??^t«Far ’TF’Ftfl («r?rtirt«j) 

CT^I I 

=jfafir ^t«tir 

^<iitn? ««f^ *ri:^ i 

«t^s w c<rr? f^jj 

^<s ifl’Fie nc^^*ri-^Nv»r «4tsr 

*rHort< %Naft>® fttr^9t»ior 
•i^tor c^fkFTf I 

vtii s?^.i *i«i:*(?r ffen ors^|car«f 
¥«1 ai^«r l C*(S^E3r:f <5(5^^ 
c^ C¥H c>r5(ca[w?i CFW 11 it>j ¥tl 
^nw I «i?r ic*i ^iirtioiNi 

irc«r i 

*<1*1^ ^iiHnr «v c^ir 

ftiHw Cl c*iH;c3r5T ^ji^tir m fticf, 
c’lq^lT's^ I (ii'Qf^ ijiifttaf ipw 
ff»i I «iic« ?Ftw ^r»i 
nf^i Cl, 4^ ^TiKtrr vwf #rif 

c»rr»r cicii i 

®t: ?ilci?r 111, JTfir 

ci^csRi!^ c>TH 5 ^t«r ci^cicjhi csct ri«r 
frt 3pi*rf«ci it«f iflci nm^r i 

4ifii m c^t¥ c« iw 
itsfci, f^ ir^cfti It n^rPritf 
If in cm ^11 ir,rft«r i •tltfnwtn 
Item nci «fcitr«i4ti 4i\ 4| 

Cf if*j cicf irn i 

Iftf 

i;ms f^ ifTii-wliirj iff 
If ontf fwtf^ cfft fttncft fn- 



’icT c»i^ca*? 
v»i T<f ®i 8fts(=rr8 

^ c^ irc^ 

«c¥ c^rffl^ R fs 

^ 85 "r sit^ <551 

cfar c^^F 

«W9 ff^« 1) 

^*1 v( ^^:«Fn‘r 1 

»«^ sjgsf c*itfeii '« ^«ntr® 

•351 C^CW9 


4<*i ii«f1» ^9 1 

fif. «>!. qf« 9WE<*» 

—9C!F^|S? ¥taf C9-r ’Tt«t9Sr*l¥ ^.ZK^ I 

^twc'*|9m 1 ^ =9^11 

si| ijjf^JI, iitb,’BinsIS ’fttf«!t6^19 

»%, «lt6t^ «f^Sl5Sr c?lt®9[ »lt^l 

M’f f*lfe&ilt9 fffa^^r-'flS 9lf^9 

‘?lt«fW9 9?? ^t9si ®^9 

*l?tC^^ I ftn ‘ 9 ^- 

»f^<fJt9S|’ I Wt'^8 '«|8Jt*r’F 99? 

J1^t9 I 


wm^PWim 




f9t^sf« v-r •rrr^-'f^wt^ «ijt^tc®f^f- 
f5i9t5? cff9 •nt'stfe *r9»ji uifS^n ijc^tc^ 
cn Rlt*r ^Jt«r ^C9cf5ii ^ixif 

<fl¥ C9tfef RpJ ¥t?'® 

¥t5*f9 m¥ «<l¥f^Jf -t9Jt"lfft^ 

f|w^ I 

>>•1^ C»!« «JJW^-49 ¥91 I 

a|t^C9»Il C^C¥l WT «ff¥¥t9 *¥9*1 or<fi 
9tf I 9tar w 99 m 9t9jf*i¥ 
%t¥tn nt^ cn9 ¥W9| f99tftlfl¥t9 
«t9W9 9R¥ f5fH C5^ 9Ft99, ff ¥ 91JT ¥9 
9w 4tt¥ 4C9»iH9¥l¥ or¥ii 91 f^ri 
¥r9!>9¥9¥I 9^ttf¥l ¥9^ 9U >• 999 
9919 f99ftft*K9 99 ¥99 ¥¥^ 


9l¥ *nrt<f99n, ’Ifl^ « 99t99 fssjjS (9919 
¥9199 9f¥ ¥C99 I f99f9¥t«1C99 f*Wl C*t9 
919 C9f9t9 ¥R9T9 ¥tcn^ 9(1 9199fC9 

^t9 ‘C¥t9t^t9 99lf9¥r »i'¥f¥¥ ¥99 

»rt99lhf99¥ ¥¥tfn¥ 991 ¥t f99¥^ 
¥¥tf995 99tl »R¥9C¥ ¥9 f9SJt^(-99C9 
9)t^tfeC¥ ^C9 ¥¥^1 9t¥1 ni¥ 9t9 ¥9^ 
'ltt¥ f9t9 ¥¥ 9^9 f9¥t9*t-C9t8l ¥li I 
>» 9¥9 99C»r 9TtaT^ ^W¥W 9t99*rt9 
fel¥C9I ^55:9nn 999 ¥i:99 ¥9^ C^ >I99¥t9 
¥9rr¥ n9t<-f9Wt^ 9t^t¥99t<, 91^R 
?¥ ¥¥f^9 991 i»«9 »rtw 

98 9¥9 99C9 C»ltf«W^ 9t!^ltf (¥« 
¥tPr9 ¥9^ 9t9C¥t¥ C^f^¥Jt9 



c*r, 

'8nrjc««fii *ic? 
I n?t<-ftw1tsT 

«iFir<a^< »rc^^*rta >»«8 »itc9i 

'ttCV fs<^ «(Tft!f ^i1 ^91 



«IJtf ti:^f*lf5!9t5T C9I® 


>»«i 3ftc»j c«r59f 

5J»1 's?tPTS? 

c«fTi?ri(»t'‘*n ^'s* i?=r i ^&«b' 

»rrt9! 

‘tc»i^$sT atatafi’ ’T"^^ tta 

<ftaa*rta w i ^?t<- 

f^cai f99aa^ nxtc'fa 


^9)» 

«it5ai »n!c# ^a -^sar f^caa 

f9wt4^*aawi ^ arta^i afw i 

aflacaa caaf^^ •ut'St^l^aa 'saa 
a?K ‘fa%ta-a* acaaita ’atar- 

fanta aFraa i ^ «rh:a caffe vafe a?t<l8a 
hft&r 'sta^tca fei[atfe=r abacas atcaar fa i 
^aa f^faiN a^aptv ^ta ^^atatsa 
acaaataaxc^ ^&«»a alia fetc=a aat<-fawtia 
catcaa *j[?ata «rfta ^ai aa i f%f ca aat 
f^fa w^a catfea aa «aa^ 

ataat^tia cat’taaxta ajcafe cattaa *i?wta 
(irai aFcaa i 

^gfa^ asfhr *rat<-fa«irta aiMfe-^aa 
^laata 'afa*aa%a i <aa caa- 

f^a cac^ aata « featfa caraw i 
uflfe aataa a® ^aca art^sta^ cat%afe 
fefet^acaa a^ cara fetra cacaa ai^w 
aata ‘«ifeta cafaa’ featfac« 
aai aa i 

aTt'Jitfe ^fta aat^fiata «rtatiT 

^rtaa aaft^t I ^ata^ fav.fta^jfea aaiatca 
afl^ ^ta ‘cafa wf^ra c^ti^n fa«cife- 
afjta fffam’ «aarfa aaf^rv fetiaiatax* 
afa^a fkfm cataa 'stata <arafe 
atara i 9^tra%aa5i aam ’feta taais 
aiatas cat^arf «rttf \ 





^t-lf t»l C?I^tf 

»% «t*itst>rt? ?5t«f1 «tE 


f5. f%. f^. wi<f\^ 


1 I ^nW^t? 

Bir!a Industrial 

& Tacbivalogicftl Museum 
19/A, Gurusadty Rood 
CalcuKa*-19 


\r I 

7, U.F. College Rood 
New DelhH 


iifv ^ff^ear C9tw 
cn: c^»n 

«i8, csf»r 

«I <r^?f at9 ?3:<ft*tt«iti 
ft C»|SJ 
SWilJ 8 


«»j «i*lar!iN wt»r 

?rt^ 


»1 fSi^rw^ 

I BctHt'cj'hr 

¥^¥t¥Mt 
I 

B, P. C. Junior Technical 

School, Krishnagar, 
Nadia. 

I df 

|5itj8^ an f¥f«f¥ 

¥Jt« ^¥|f2ii; ^mt^ ¥C*IW ; 

¥tft< «rfil5W c«t¥» 


•EfWiaw ^r8tT wW< enjnw c*li eieima 4¥¥tRsw 

•li* 57t%Hl^l!W €>W, ¥ft1¥ ¥f »tpW 












ftwtsr f^^-tf^- 

nfijTC?? «rf^^t^5r »i^2Tf«fe fir^«i 
'^•rrtn^ ®^5 ®ti:5i3r=ft't ?f«ttnt«(iti <<1^ 
«»5|iitc^ ^t»i5( 4?*! ^W5i 1 'tt^ia 

'4)1 nfan® suw <4)1 'sisifen^f 5!«Nr^T 
f^fsr ^firf^rncsif i 

«rnt5i «if«f4ra «rt»T=i 

C>!Si I 

1‘tc'®^ '41^ *if«^?:«f? 'flu's??! 

WJ '41^^ «^t?«{jrft I ‘4it «i5;ltw 

is«ri?r €rt« ar^i '« 

I 

4(t^«t^tw 4it«0CT «rs»*Tt4ft«cti 4iwr 
'Srstwi « ^wtf f^«it*i 

fsiitii 
^vf$ »rr«rcsr 


csr^rl iii*rtfif^ 

-srf^^t’itsf SIC?, t^afsi- 

ff’Ft'U C’FtaS 

f^’TtC^ «lt4(ttf« sil«fT f^C’l’t- 

'4i<r5r '»it*)tc^rii ?F 

*f?c^c*r «f<sf»r« ww 

«f5i«fc*ri 

*« 4r?ti^f«?i «rrBtafni c»«t¥?i«i=» 

'« «(tC9it5iii 

« f^f^i « *tfiiviRi 

^51 cft-l?r wr*f» n^- 

c^f^t 'ei ^ ( 






n^ c»f, f^wt^r 

iir*fcii5 «ti?ti f^wtsr nft»ir??r 

f^^»rF5 !rtf^?F «ff<sii-f*r^c*Tii 'ais'ift^ 

I »f®t*ff®v »ini«rf^fe 

wfRirsTN ??<rr*tt<fTt? 
<il^\ «r«(t5( ^-hTSf <sf^*l ?t?5r C’Fiftf 

f-r«n*itf ®^ir foiw i nf?- 
Tnr« ’r«t’*if^ arc^isrs^K 

5^1? ftpti f<[«it4®t, istai- 

ftjft ’f'S’hr ^*tf^ frn^ I 

^c*«frr*rt«fTt? ^cfr«f3T ’rft^ 
n? n'st^r >r'5rnf^ 'e «f«rtJT 
sit»iT?t*r ^?i ^fi ^:*ni nf?- 

'ttsf ^ifa^CTa 

« ^N- 

C*f"f ’PC3HI nftjfW 

‘wfsr « ^m\^' ■nfiif’Ffw c^ »r^ 

▼iK^at ?zirrf ^Vs cn 

*tf«vii5ii (?T«Pifl ^i:8f<r ^ 

«f»TC<r aft^it^ c^, 

»!tfNr aftC*1S mw 

»tW^ ?tw ^j\ fc«ii 

'sWjt l%vt«rtc!f« «fC9 
^Tif ^t fM%ir 

*tf«¥i cvjfts OT, 

«r^5 ^^*11 wfTff f^wt^ f^^«¥ «<i¥>itar 
nf3i¥ti '^wsK ^ttf'tf c’wfh 


«rfsri:^« ¥<i, 'e ftn *fr^^il 
*r<<r ’TtJrfws ’^’T 

c»ri:i?i c?i <11^1 

«r^t“r c»r 

WtsTt^r a, sff. 

•fc’F '«i*(f5i?t^ 

ftwfJi-c’f'N ^f’Ftrn'e 

^5;c*it'r*r’f? c^aTi^r »r«¥tm 

nft’fwtfS ^rtc^ c’Fiftif m^im 
'e »lti« ’R'l c*T 

^ ^fz^ wumi •rf?’?? 
^iw Tm^ 

-ertwM ’I'SI €n5^t? 

sF^rt's *rt^ I 

fi(iftJitt c^fST 'Bt?ir«( ^W5r— 
fasjtsi *ftaf 5ff. 

«rf®l8 «r?i5 f^»tc5r? ^t®? i 

fa^tc^ia «n:^t»t c^f^ ^^Pre sfj, ^f%- 
atif'ei c^^ ac*j5f-P[i»r% ^rtta 

fawfHiaF <trf*i «Fai^ cnt*T «a**i 
^*ita fa®*t5r Pt^t? ca '■rtaar, '®ti 
aita^ ^1 »i^®f •55a*r 

5(1, fawtsr fa^FtcHi 

4^ta fawtsr Pt^ ®(t«f'e Pra*ll 
^ti 5(tajwl, ^aa *tfaa^ «fCTtaRf 
•tfla^'srrar at^ca ain fkz^ cm Vi^tv 
ajtfea, »i>rila, atria faPi^ ^fcaai %% 
pwtraa »ftPa^ ^awtraa ntlPttPf 



1 Nwtir ^^'4 


^tii «ft*itcff rs\^ 

wtf^rcn t<5tc»i I ^'^n 
^w»imc5r^, fmn^^ fvfcfiT 

flCK Sft?^ Jf^jgsi, '*lfW5 •f^’f 

«ltw f^*fl I itcl? ^«c?[ 

^tc»[ «ri I cn ^ftfilTc^t«f ’I’Jt?, 

c'si src^, f^®stsr <sftsii 

nfs?rc«r?f f^c^?H 

'«nt«f cn*i ^-^1 ^rti’f c<fwtf 
ymt^ f5fiTifiir«i5i a, «rtf%^ 

*tr3^ «f=Ftfn^ ?9, c»r«f^r^ 
m 5^1; c^af^i f^rrsf 
f^sit^ « fnH irc^5f«fi n^(f sitfl’r«. ‘fl«fin‘rw 
’Jrg'f ’vsm I ‘®tsf '« 

Tm\^* »ft?t^j *iti I 

«r®'*ifcjr c^afti Pf^« 

4r¥tf^« *rfa[vt«f9ic^ 

w ^9nFiii ®^ii cartnrif 
’TW a, «ff% 

^ mK cfar^ir ^ni- 

cw *r^5fK »rt?t^T 

ntl. BfCSr CP^ I 

nfw^c?!i ’r:^jariit'«r 

^-9^j 


»ffs5t»Ri 

«rc^ mtn firmar^ i cn^ ^vi 

^ti:« "st^ 

fsf^ 'aitc^^sr 

aft^TT^ I 

'«T«(jtn? ?ctt*rt*fJt'!r ^ts 

®t^C*l f^®TC5T3 
i f^c-tJT®: «ft»itc«f« c?c-tfl 
ff^ 'SMT ^rt'n 

^rnitaRi 

=fi c»» 15 S it«rt’« 5 ^ I 

^5^rc!f ?iif 

'« car?tfl Iltai-tt^c^w afCf ^tWI- 

««f^t^f5t^t9 

»rt« ’fm *iti- 
jrr*il ^tr*i?l f^'sfsiaa ("sit^tsic^rtai) 
4^t?i caf^^a ^ri«n 

irt»r ^it'^ ^z■^^ c^^iT 

wfafoi^ ic»t5 ( cm*hi 

ffift I c-tw 

^ C«(ir<F ^*ffT5 asw 

SFWST C^?(t«rT’l' aC’trt^’P 

?miT I ’Ttf«>T' 

'aa c*i\afcw 
Vi\ 





s{ts{^^!i « «f«(t=r ^^tns, 

'®;?5i«^, 'sit*itifa 

c«ft¥ 

«itf»( ^tn^itc’r? srt^Jtf^ i 

'»rf?4 « 

551^? «rt5« vAf 

«r5ti:»[?( a «»??- 

C^tf5f®t5 n^5!f 

^H^rtc^rs f'sw'si '« 

(fsr’tt'f I ^t-n , 'sitn^itcfs, 

^«ri >f*iar ’«i^4 

^Jilsrcsll tilt 

C?C-r5 -aifiisy^s 3F9IJt«l 
>T*l< I 

wtCijarHt^ ^i:<rt*it*fJt?f *(?t"r?c^ 

cncf ^c-(^ c’?t«r I 

c’^ssT ‘Jiw 

in^«rf«4 f^wt^, '8iyf^c¥ c»rrn 

fn«Fi « «f»rta 5Tt«rcs??j 

»Tt?l1 f^5l3l*f«tC< 5^sti3f ;fC?[ 

f till nfil*l^ ^5CJf« f«f»! 

cifci^ f^f%« « ?rc<5i*n 

>r^5^'3' cTi « ^tt%t ?(«^ft»ft<fj 

c'T’t I 'Jta ^i*'® c?'»rc’T^ f^wK>it<f¥, 
^«ffm nfa^»rf«(svarjj 
3jif5i >n^K 3rc«f 


f^fs( c^ « c<2r?i*ii 

‘<FC?iri|5r, Ti?*! ^t»ni 

'fli «i54t=r-n«t? Rc’TC^ 

^*i'2£rt5ltc=v ff'stn ^t5'« 
jtK<f ¥i:?r c^t^ii *ff^, c^t ^t« 

?tiT I 

ml «ft*iat 'stac^a f^t*ill ®^a fw«11 
w *ifHac^ efatsf flntca c*fta 

fai-ia ■« ’«i??cfira'n ^tafl i 

fa"ft»T 'sfac^a fiVtwa'a 

a? ^taf faca afa'aj^ «ttafl ’Ti^« 

f«Pr ^Wt^ra 'Bit!g:tcsr flcar^H ma^ 

ml «(5{Stca area nfaataa a(ta4 

« ^^«rcFlta -fff^ '^^tfifa’p 'st^afta nfaaa 
ffrac^a, marc® «it*(ai 'tta i 

f^fa 'OTtar 'sfar^a f^’i'talta n? 
a^aw, ff® f\i fan aia nfaacaa 
«rf^i-®t*{ cac^fl f®fa nfaacaa ms^wa 
faf^l 9f?’ai '« ai«t®aitati ®tl ""itaai 
•ffaacaa fafaa mrcslta ata^a alt 

acatacaa ^atataT'« ’Tacatf»r®i »itc^a arcf 
c?pa«i «is?catal aa, nfaacaa nw cat® 
facaa^tca atal ®at'®'9 ntfa i ®ta cna 
cacaa t%a'tca'C3 m®ara aff^wtata fit 
tfa, cacHa fna'i aja^ta afataaicn 
fafafl® ma^ sraamtaia® atai 4f^rtaa 
'srf^'G *ta aftffifar natfff® acacf—'ml 





^Nti c^Rc^ «jt«f 
^ctfl C*ftf ^Ril C^*15T 

»f*fs 

’i"*ic# 5r«*t?r 'j^tii's ^t*rt cnRi i 

'^Nai *rr9?c«rfl »f*»tt# 

fRfiS nf?w! ^f%src<fj| ^u ^tt?c^"r 

I f^^ir «ff*iiin nc« 

feciKT ’Rc^n ^tc»it5Hi ■sr^rtw i 

^-ti ^ts^Rci 

'>(Rlt?«f nftRsd « '»rtc^vr*i«jf^?[ 

»r»tc^ ^Nfr's «rf^f^ 

’fR ¥c? ^Rti*r9 5f5i:^5f I 

4^sf *rffl^7??J '9 

m% 

f¥“f% ^ptsf 

« *rf«^ii!fi «fl^*|5rc5rf. c*(t^t?|5 

f^R% 'srnsTtR?! 

iflfn '9 

4nt«fsf «^rci =?c9t 'arRfli ^fs i c^^ ni, 

w f^cf «fR?!i mjn '*iit»itj?fl 

ntffRi I 

'S '«iR4 

nf«^cf« ^jRpai 9 «rt?^ »r"»tc# 
f¥| 9^1 

w-^w« ^Riji «rf« 
<fla laf<r «fcs «<ftff 

c«tiii *it« c^ c^R 

CfRff >rRf«¥ 9 f^S’tRTC^ 

fennr f^wR- 

^\ fr»i Rc^* ^»iitc*r* sTtf: 

nv.i cfc*r« wH^rNtwcf miw 


t%MtR?r wt^T « ^rRR nfiis? 
^ftnr i cr^i 

«rf^«R '8ri^s« fs*! wi 

f^®R-R¥tt¥ ^iRcin 

c?m9 WR ^<rRi ?R 

5ri I ftwTcsrs c?<fi nr<R^i- 

’jm'e c^t^- 

'sfR’F hatR^ ff^'f 

^cfi!e I ^«fsf^sT <srf^ ^tc«f 

9 '!5<V’1iJ^1 «(|C«1 CfH 

9zi, fmimn c=f^9i 9 ®ff5»i 

^RR’^sR^ I C’Ttsi ^c»( 

cni^sf—‘R«rtri? -ri:^?! <4^18 «f^tt^i, 
R<rtR RR ^{8 ^31 ^•nm ntc^isT, RR'S 
»(ftRwt^’ I ^‘iftfei 
Rc“r>r ft? ^t?tt«r? c?t*f? ’rr?t®rRft^ i 
oi'^stt? RatCR 9 «R»(t?i 

CfCi? SR’fUt? ?t?J ff?t? f^vs fl»l 

'9 5r^tf«if fRf?^ 
*rRR, f??itt5?? 

355 ?R-«rtt*i i?r:^ 9 c?t?rtc« 
Kin ?t^«t?t? ^tar? Rt^ ri *ft??? 

^Rtc?? »rt^®t?t ?t^?it? ?t«fTi? 
^ '« ^«{ItR «i>?^ -aTt^Rf Rwtt*i? 

RR? R?? JfRt^tc? aret? ft? orw? 
afsin*rtf Rwt!?-nc?«sr ft? ^nus c?^ 
ft? ^t»Ttf I RCR? ?f5R?tf, Rt«f?«: 
fff"rt?“fftnt?tc?? ^?«tRf f8«t?t?t? 

f?t^'« «?t?tsi? «rf® c^ci? Rwtt^f? 
?Rf? «rt?t»f ’r^? ft? ^*1^5 ’Rrstwtt? 
>trrt f?t« ft? I ^? «rt?t«f?» 

?t^wr?t? »r?q^tt? Rwft?? 9 

5$ti Rf®? *(Rf«?R ?Rjt? ^?f« 

nt«R^ nfi?c?? f[R4 f 





nffl?r^?i «itf*f ’?tvn ^i*nfir« 
afc» «rt«i?ii 

f^f«9 >r"^C# afST- 

f<sfw «in5t»rt?[ 

« nt^Nta nfflFt«i5n, f^r*T t^w¥ 
^tc>nt55!i-’r«i, «r^f® 

nfs’^u^itw *it^Tc^ ^tw ^c?f I 

fec*fc» ^t^»itf f5r»itcs(?r *ttJr 
•j[w ^tCBf'e nflf? f^fsir »r»(cw 

'e 

«rc5iti «ft*r?ii 

<<5f{5 ¥SC^ 5tt I 

3?5if«(i’f9t‘ni c^ ^t*r4 <sr^*i ^?ni, 

ift? ^[*[151*1 

'«¥Jit«« c^tni *rt«fj*f %»Tc^ 

¥t?r fsrnfl i 

»it<rj*i '« »T^ft¥ 
c»r *rc«^? f^t<"r nft^if 

f?cml »I^W, ‘flJlST f¥, 

¥«1 C¥ <ii¥«itt'e nfi?? <mt«l ¥cir¥ i 

'¥tvn ^m ¥?tf¥. 

^^9 ¥t»t *li:^ ^t«r fkm\^ fi¥ta 

*rfil¥i|!it? «n Tt^i ¥?ic¥5i 

WJ «C¥ 

iftt¥ ortn f^wtsT ft¥t« 

•Ffsii^i «ff^i «r5iiftrsr «r<ft*i 

c¥tn>rts» ¥t« f^vt^iit 
nttiJirw ^c*f« ^ t* nW 

¥ ftfntsr ¥wc¥=T ^*1 nm ¥ft i 


¥k?t¥, ^ft*^t6T ?¥r9r ¥ttsr 

¥^ aTt¥»tI 9rt® ¥wf¥ '« f^*f 
«rf«5i¥¥^t¥ c»r f^^ror *r^?m 

¥[tf^ ¥«« 

I 

‘wtif »r%^i 

«rf^it¥tn >>81^ Jft»l C¥t¥^ 
‘«t^ ¥ 3it*J¥ ^tPr¥ 

nf%¥T¥t5I1 «f¥tB^ ^C¥l 

^t^tf t^sittsf? iNt« «r^¥, 
«rtwt5!Tt, ¥r# c¥<f, 

<f}^f^ n^tm f^®t5f f^5i^¥ '« 

n^¥t¥f5rtt'5 

¥i*f I «rt"rt5:¥n =ri ?r»i« *ff^¥tj5« <srt?¥ 
»r^¥ji nti¥r i ^^qftsr 43 

fif¥H »r^¥Tl ¥pn 0?¥¥ 4¥iS 

f5[WttH3 aitfir¥ nfai¥t3 •W 4^ «r¥t«t- 

»!^¥J1 C51¥t«* ¥¥ =13 I 43 BF3jfa|315l 
¥33tf mW lTt*l3l Htsjt¥tC3 C^h ¥i:3 3tr*f ; 
f¥¥ *rf^¥Nt3tt¥ ^3« «rt¥^%3 ¥33t3 
•rc¥ '¥tf¥¥ fl3t=r ¥r¥3t3 flf 

ftf?nr¥ I 3t3^ 'm\^ « 

nf«¥t3 *rt3^5 ^rwi 3¥ ^»173t5T 

<2r3¥tf¥a ¥t3l 3PI^¥ 'e ¥C3 513 

¥?*13a «f¥tPt'® W I 4t Ht3% ^[^371 
f3®lt3-B¥^3t « ^S5r5rtl{3t% 

f3C-t3 »73t33 *lt« ¥131¥ ’T35I, f3¥ nf33WC¥ 
43 «ft^ >rt37tf¥3V «l< 373 ¥3t<S I 

3JC33 ¥31 4l C3, 3t3^ 3^3jt3 

'« fe*fC3tfn«1 ¥13 3PCT[3¥ 

wrm 3t3^ 37^3773 >b»* 

¥fn «rf« 3¥3 #3 ¥13 «l¥Ntl¥ 

f^¥1 fiff^1t3 t^3t33 373¥1 ¥t3tl31 
4^ 373¥t3 mw 3fWf ‘ »r3¥tC33 





ftis 1 i»ti f^ 5 ( fI c^^»i 

’Tf^'hi^ HI, •tfaivrtWB «rFrw « 
«r>Ttw'e ««i 5 *r writ «itf(^i 

nfwi, ftn’N 

^"'utrsT 

w *tfij^i «r^tc-i?[ c*ic?ci r 

^^t?r cwm c¥t5r 

nft?irc¥ »it>ifi[¥ «[<>rt?t^F ¥« ^tc^sr, 
f¥¥ n^¥i «r¥tt>i 5 Jifi c^tcf 

sff« «.«»•• ^ fet¥tfl <<¥^ 

¥tfl ^W=rl flt«fT >l^¥tw •ICT' 
^tf^¥ ’ft?t«rr ¥fli «r^f¥<ft«f*F¥ 

utafj c^aft? ’TWftcfls fkm- 

f^¥fe ‘wfsr ¥ fqwtsf’ 

^19 <fl¥j 5 «F 5 «rt 5 r 

^ 7 ntf««r¥ 5 i:^j?^rf^ ^lai w 

c¥^a ’ii¥fcafl ft¥l? c’^iv ata? 
¥acaiatfa¥ «,^* • ^t¥ta, ¥<rcai ai at^¥ 
^... ^'i^ta cnwif nfaa?i 

15:^ '6 nfa^c^ra ¥<ifi ca, c¥afta 
’ra^tcaa f-i^tfa^ft ajtwa 

^^¥1 *f¥tH ataa ’Tt¥t¥F atisr 
^^¥f¥ ®rtfat?r¥ 5 T I faai 

ca, wr¥f^¥ ^tata fawta fwta aratraa 
afwr c¥a?la »ra¥ta aja ¥ai¥a; 

f^a«: faafr «tata faf«a *r^¥i C¥ifri 
^kinta¥«ta ¥f¥tft^ aiaai wra at^in 
«tata fawta ftaai¥ <4i¥atar atfa¥ nf?i¥l 
‘wta '9 f^tta’a '9vm «rtf^¥ wt^« 
c¥afra •rfta¥C¥ >ftatai atia 

fafa I ««aa f¥, «r® ¥ca¥ ata ca ^itatw 

nWaj^ nt«Ti atf«a*i» aia a^r^ai 

¥ci OT'aai I a^tatcfi t^aptall' 


acataac¥ ajt^jN «tfaj facia ?ll fac« 
^f^ta wtatfw I 

at^cat¥,¥la c»rcaa^ *rata^ ^tit 

artifitat atPT a?taai faaita '« 
icaani iim f%¥^ atf%¥ af<itatcaja 
ancafa «?tPica *taj farafai oiataa. cat 
•Rata C¥ta §^a ai cic¥¥ «ftfa aitaiara 
at¥ artatfsa ca, at^ ^tfaca*^ 

•r^caa ^fa¥<i #a «ttan atcaa acf ita 
fa^a ¥t<r¥ca aaa «itfa ifaaraa cac¥ 
caai ¥fa, "^aa f^fa ^t^atatar 

^ftata facafacia 1 caa ^tw ^rratcaa 
acaj acacaa; ^ta ^taai 
afaata ^Raaa aafa, feap atatai atca 
^taai ^afaf^aca c*R^ •ttft, ca m9 f^fa 
caa «Rataata aja’itfa ^aaa ¥caa 1 

fiwrsr ^¥t»r 

fawta ftaaa aral^a ij»¥ «t¥H « 
ca«Pt aa^caj atiaaica af^Raia aai 
afiicaa <fl ¥{6 ^caacatar ataFi ^ta 
«faf^¥am fer¥C« aa ajati?- 
atc« «ra sjcar fa#a aai m atc¥ 1 
4^1 a«a aa aaatat ^atatcaia ¥cai 
•fpsaaa aaatcaa Pratfaaft faf«f iijta 
«r¥Mtaa atca? ’aaata fata attaa 1 ca^a 
aaattaa ^afe caca'« ^f^'^ci «[taai 
attar fa* fa* atatar cnnfai nfaaa 
<avRa •aata«* faaitiaa faf^ faata cat^ ai 
atai •uja «raH atata i a^'atta ‘aitat^a 
aifiiaTsfla nfitaa’ ataa <aaatai ^^^faaaa 
^ «tatcia atcaf n^aa ata fa tata 1 

ftatitaa ataatittaa ^*rtat% ftwttaa 
arta^ita *rtiji?a aaai ata caaia 
ifiif ^a <rftia 





'srNft^r oinfr^ *(rt^f^»if!r c¥t^ 

'srfsitctr? «r5fcat<r wt^ct- 

¥r*frfST <<isT’ <4^ <3w<¥ Ti5srt?f «rt«(f*j^ 

ftlFTP< Tf^l fCfCf I 

fi’Ftil «r3Ttfl ’TttfRTf ^cwc« 
f^wfw? ntij’aiysF TICT1 5T»ii 

^ttpw, « ^rsifranil : 

45 ?W f5*g^l 5C5 51*1 ^H1 5*51 5f5 I 

CW C*ltf5fTF 55, f^afftW5 

ftf«5 *ft5t5 f5f55 '17515 «ltf«5tf5^ 
5Jt5jt^f^<F «rtt»lt55l « nf5'St5l >|5r*11 
*4^nttC3Ftf^f^1’ ^51^5 4TF5t5l C^t5aff 
«tft5 5f55t5 45flB nfssyil^l 5f555 
VC5C5JI 5f*555«r 53^^755 f55't5a*^ 

^7«fJtr^^5 'itfS'rt 5?M5 5t^5t«t5t5 
45[5 45'5t5l 7^ Nam «r75l” 

5"57^ f5755 'BTt-ar^ ^rsptn S575- 
f5755 I 4f5 <af5 45rC55 5f55? 

4fj5 n(5't«f nf?f^«5| 5651 ^575 5pB55f 

55^1755 f55^ Cn-f TF75r^5, 5« 51C55 

^*lt> 5tC5 i 4^ C?t5<arctl5 5651 « «r^H5l 
5"5f^5i f5'? S 5f5f 1151 « 5I555t7'«f5 f555% 
*rM55 ’T55ftC55 '*1675155 '« ?(ntf5Hn? 
CTFa?tl ’I5<ft755 '«15?C5N5 9 5t5t75I5 9f7« 
55ft5l ^75 C4rf5« ?75f^5 5'® 57®55 

5t7>r I C53!^5 f55Ft5it ®t5 Cn57«5« 
«rN51 4^ f5575 «l5f?® ¥75 5f5¥1l5tfi»5 
4fi? ¥fH ^t5 ^t755 f575ff«lt5 I 

ftwN fNCI 4515 4¥5N1 C¥t5Jf7^5 
^*f75tf^«1 « «f75t«r5*t5S5l 5jnf55l5 45^ 
4^ ^ 5r^»ii f5wt5 »rtft7^Ti i 


f^5^: ¥[t¥ «rhifil¥ vNtl ftwt755 5i5- 
ntk ¥ 5ti^r^¥ 565t5 5J5'fl 57571; 

'^56 5t^*lt5 f5arf5-5ft5 ^t^l5r*r ft«t755 
C¥t5 C¥t5a}l «555'6 5f6'5 15 f51 

55>'5t75 5N5t5 f5ait5 Pf¥f5 C5 «!t75t«r5 
67*171, ^t75i ^Wt755 f^5 5t5t5 f5f^ 
55f '9 '875T5 4¥l5 '« ¥5^5"!t‘r Cltl-afl 

1'651 «l|¥tl «r75t5f5 57*1 «rt551 575 
¥f5 I 5N911 f5®t5 »rffe^5 CISTW 415 
415't5l ClNail *f^5f 5171 mt-r 1571 
*rt75 45^ fifrytf51 nflllRtfS 5t71 ciailf 
5511755 1175115 1 5751*118* ^*f5lll5I 
*117® 3115 15, 115 171 H551 5155^5 

fniNit 57111571 511^111175 15fll 

171 '167515 5rl5l^ 45^ 5^515 Wl'®*l5 
11^1 fl»Tl75 4l *11511511571 415 157* 
5^ I 

*Cia?l5 f^lt5ll 57111755 65tirc«f 'll55l 
415 4 i| 5 151 57*1 4l 451 Cil 15751 I 
C14^5 151158715 51 7571 ^1* 71154715 
5f51«5l 5-57# 5P6551 4511755 ftlj- 
1511745 l5lfe f»lf51 415151 *1745 if^ 
ll55l >I'«t1l 7575fll 4| *174 Cll?l5 

1^11541 *1155571 #1715 ^55Jlf51 *lftll5l 
ll55755 571 4151755 Il54l4 lull'll 
l^llll f55f5l1*l755 1l*5*1 4l5t5 45l5 
451151 ®^5 C51515 571 75l5l75l5 1571 
l575ll5l 15W1755 CsHlUl 565l5 571 
4151755 5^45 711515, H Ilf 4l55l 
5171 515515 51 I 4151755 575 ft, 
ftlll755 C11541 5651 5*57# 5^1755 
5llnl5llB5 4ff5l^ 1K5# 1 W 5*57# 
^ 5745 56t511 f5*S5l4 45f51 15 15 I 
5155711 4fir54 '6 5f%551 WlC55 
^7454175 41751154 iflUPtlRt 5W 



fatiim •ifiroir *k> 


wtt*n 'IN uifs It? ««?ifj5 

iifSTji c^«\i 
icitmicv ^tw <i4rc^t <*it *nw« 

»r»it# ^ws »Tf^^ «wfcitf 

uNtf^ I 

aN[Ntif« •rfit’ttir 

f^wrsT fiw «’ifaj^tti 

•rf%Btf«i^ wi f^tcsTii f4f«!r >*rt<rtii 

wf»i4 

'«n® 

«rf^ *fftsrc?5 fecsirai i 

iNt^twa mw ^<iw <5Nf«fN 

^(tnsr w N I ^r*nn ^i 

¥f%, f^an tf? ¥hf 

T^m mtcjf nfa^rciff iNf«Wf 

•rci »N«r^ ^Ntsv 

€ W1I ««^ If'T^ ^1 

>l«^ |t»i I c^ -amtntiT '6 ntit’TN 

HI I « 

Ht«rt«*i <intntil8 Htc^FH I 

<ii| «iriWtl 

mm] mfi\wm c*i\h nvm 

CW HtfW fltHtlH ^• 

^TtfNr I 'StH ^11, c*fh 

c«irv f%H Htiti; 

*fr«lt tH I 

OriiN f^icw *rriy*t««F, 
m nt'srftiw 

>i^4< ¥ir» HI c*rw mH»i Tfftaf W 
CHftIt flw ^ f^WTW HjNtlS 
Pmn Pwti c¥m i< wti 


wzw 

CHtHlICHI ai^*r intlC*l 

'H^HFH m ^Htir HjfVW 

fHff^ CiCf HI’ltit 'HlHH If^- 

Htflt • •^^ few HtH H[^4| Wfl CilHfil I 

f^|ST-(*!i|*ri^, fH®tiT ^W?r¥ 'S 

®rtC4t5i<1 

f^wTH-firW^H ^IlHfafH iF?Jl W H • 

■SC^ «WfaftWH *ft# fe!(f»|B^-tH, 

•Sf-WH « H’l'frsiH 

4prtfHWiH’ 

Cizv nm m 5tfe f?n HWtHT 
»rti|tHT m fciftH I 

It® Hr®t?r HtCH fHOTfH^ HtftW 

^1 ^•THCW HtHtH 

^HHt « '«^<lfH H"^C^ '«rNl1 <^{8 Hf 
« ^tPlNHl-H'SN Wifl'ltH I 

<*lfe »!'8f| Ht'^ISf-lN H^, 

t^WtflSfH HN, ^tntfJtH 

HtHtH 

^^HtH HlHtW tlCl 

firf« otHH ^riH I >l|fe «ttl»lt5H1- 

H'StS ^Wfe «fH- 

HHf»rH I »i|fe HtHjfHV 

f^'stHrfa itaf-iftiUcHH hcht ‘hIhN « 
'^^HtH’ HffB «fHHi-«ff%rHtf*r^N 
<FH1 CHtH*n HTII fCiffePf, Htia HflHH*) 
Hf^tfl WtH 

amt# ^twnntaf oft«fe ici 

‘flfe « 

f8f»ltH '«ICH5F CHt«tHtH 

fwfi»i I ^t?:Ti 'iHl4*l 



\a«* 


•tilC W 


TcacfsT f^5?t?9!r atw, 

’jlt’ifsita ifft-ftset « *rraar?i 
•rta^r® ’tot sTfRa ^’i^aFs?tata*i ata i ta^ 
ftt"taw:?a 'erfsa'® ^sprtca « fw^a 
atai «rfaaFta a^caR ««a^ ^ta*fa ^a« 

c^T e isra w®ta nfif^a facarw, ’®trfa 3ft*r 
•Jilt cataai ^ra ^tcwa «ftaal 

«ja?« ^aiai ar^i f^a aFcafw i 

nfaaiira «rtiatf^^ atfl^ ‘at®rCHaa 
a^^fa 'iTtwtaj a^raa sreta 
>i-8-49ir ^tfata facat^a ®In 
a?tc?a faaaaar f^si ‘a?[ ^i^ajtaa’i 

^af^r «i?f5 aflg^t faaa at^»!i 
®tata ^faa^fca ®ta ajtaji 
afcaci^a i a^®ta *fca <4^ a^^rrtaa a 
«ra^l '»raTt*t^ ’rc®jsrat*«r aaj wfaaafea 
^’^4 «tai f?:a%sia i '«ataai 
'«rMi ^faft, a^®tiB t¥tca «f¥t»r 
a^aata ^*rcat% apia ®^a nfaaac^ 
aataaca cacaa iaa^ ^aai asi 
a^arai t 

fassfraa faf®a ^ara wafSaa a^®i- 
aftaa ami ^ai nraataa *fta5i!!ataif»ia 
I fa®5ta araf^a?ar*ia <ai5 
facna a^ *1^11 a^^ata aiiaa 
atcn aaraanw «ra':^^ »r^a ^^'af ^itcatfaf^ 
^ai aisj^tia nfaacaa caca^ 'na^fB 
a'?5:®i ata a^raa ^a^a v^a^ / 

^twtBj a^ta at?l aia fa^^ata 

fVfifw-'fla a^'®tafr^ acatai hicaF 
®ta ^cna ata ‘«ut^ aitfeta’ ai ‘fanat® a^’ 
»T'^c# (flf 15 atat« a^®i ?ta ^cafwi^ia i 
afctfaa atc’r 'laa ataa? 

«rf®itt5ia «a^ ^aic^F'S ♦rfliaraf 


•falT^fa ^ araaft’—«!i^ <a^}8 

a'fs^l taata i aK fasrtaa *wt"P3a atfa^ 

'at!?taa aft=¥ti:"f 
afaataii* ftaaa? aitiiitsai *rfaaiaa 

®a? caraf aT^»i<3ja*l ▼ai ^cafw^i i 

®ta^ afaaftcaa *fa«ta ^ piw 
»fcaa®ri *r<caa’ ^carfc^f ait^Piaf '®tata 
fawta *if«aft'®f^a ’r"»tta^taa <^▼15 

>fji3jjj!f a^a i 

aftatcaa ‘wfa « fa®ta‘ •(f%¥ta »i"*ltaar 
‘^t’lt^t’iaw a?Hcaa '«i5{®ta av*! 

•rf«caa ^^af5a f^-atta ’«rtfa ai'aaca 
caNata aFcaf^»ita i 'fla'afai 'aitatcaa 
♦if^aff^ JTc'aaia *rP6aat«ra «rf®faftT 
▼ca I ®tata fa®ta 'sfafSta’paraa 

fafaa ^*rTa « >ra^atfa n”^c4 ^rca^ita 
'■TlFitPai ?a I ^taj^a faf®a «it^r*if 
®;tata -sfaftf^^ fa’seftaa c»it?aii^ 

'9f*ia ’!**tt*faFi:aa miafjS atfaf®'® ^ll^as 
ata atajca ftaia faf®a atwa acai 
*rta*^fa^ auaM af^® ntta i 

3T«p{|vf:^ 5awta ^t^ta 5?aata 

‘fa®ta « fiR ’tcaa*fi *t^a’ 'sitatcaa 
a^atat^ i 

^ca^ aia ata^ nfaacaa fasf^ 
faalzaa '•atcatara taafai '▼tnatai 
aftcaai 'dtaai ntac*? aftatf*f 
ca, ^a-faa'tcaa art«f n® a^a f^wa atc^r 
w{ta« fratal ▼f^iat^i ▼t<traHtaa 
^lacatfa® aaii 'q?ata“^ faalmarr^ 
^^at?*tra[ c^«fa ▼rt^ta ata 
^^nfaf^a ^*rtfa*r TOtft nfaawf aHflt 
t^'istaifWm aw 



f7, 


«rt»T?s? t«f|S 

f^jflcTsf '8j<i ^Fc«ci»r 

^*rt5 5Tt*r^ nfasfc?5 

Pm1*t-^t^ 

*iwt «r?i^t?l' I’Tc^ 

f5f«»[ 9c< I 'srf*rt«i5: 

’iftjitn «;i?*ftc5 s(ta f-n'*?’! « 
f^^t*i-^t^ 'arts^ I 

^c«fa c»it^t^ >,«>■>,••• 

*ftai I ‘<1^ aiH 

c*(t^t^ 5f"^< «iHi m] 

I '« 

afcsr ajft'e ^«,- • • 

I ^t?t'?i fHm « 

m9 «cit8f5? d’^sts c«itfet?j5 

»>,**• 'Br<K •rf?i3r:'r? tf^Ptsdi'in 
^f8f n*fT4r n*^< ^ac"5 c*ft^ 

^..to,... I «i?f ^itc^s ?5, 

9r^f^*i1'‘J 
'«lfnsTttf5 
sfr^tr^ I 

(i!^ ^t«i nffl’iR?* 

fSlsTtc*!^ ^^^z^ 
«rN?i «rf55t*?=T «^fsT’tt? ®ftsitf^ I 

f*[f^ CW «*,••• ^tfl 

C*fClft I ^5ff8 

z^z^ c*it^ ^‘»**S cnorft 

ff |¥t*l I 

^«ot*r? ^«»[ ^\zm 

»r«^ wtw i'f«««r?r iir^f^*(1<ifc« <rf« 

^ ^ «rfi?Ki cnnfil i 


I «jt*f?I1 *rf|5«W5 t’F c^c^ 
'«?<rjt*r^ itc9f ’if^^ '^t^f<if St’S! 
«fWf«5 t 

9^fc«5 *rs arNIcffl c^Z’^i 

^l^n? I '“ftlpi’f •sff*f'«fj 'S 

3i«t^< fsr^?f ^'Sf^ « 

f-ra-^i^ir^^ i 

<^5^3 ‘flf^tilf a f3®tcs?3 w*l- 
c>ft *fW3 fsit’f'^ c?3t3 
fkz^t 3?fl3 nfS’Jf ^t3 

’tix^ 

?Tf53 « 3i:9l 

'Sft«{3l 3*13 I ’tf?l3CM'3 3tf^f 

'®rtR nf3?c?3 
« 'a^Hl-'«lt^Nt3 3'‘<n ^\VHn 
«fHmt'f3 fHW9 %ni|tpf« 3f3®lNI «ff3 
Cf\^ W '®tt*l3l f3p5®«tC3 '»lt-l1 3tf^r 

C3, '»itn«^ti?3 fiz^m « >T5r3tf^^T3 

*tf33C?3 «f33J«s 

« 3jt*r¥ 1511 ^ki I 

*1^X33 fkl^fST '9WX33» C^T «lH!^fC33 
^rtfsici ^t*!t3 3««rr 

c-ll I 

5(f^3ft'8l W?*’® 3^ 

f^®ir,3 nfSiit 





^<«t1 SPUK f^53l 

m ai^K »f«j*if^H5|’ I ^f«- 
f^wtwa CTO 511, «1 

f^st^ 1 f^wtc5i?i 

^fli I jfcws 

’^«fjtn?F ^eicswa 

c9i<rtir«»f*itc?it5i?tif "»it^tf^iii 
nfteir nmi ^tsi 

^jNrhr ^r? '?»! 5T1 5i«rw 

n^i«i, 'sw TOf »rt^t«r, 

«t^t5 r®fi( ^til »Taiff®lt5Jf1 ^ac® ff «ftC^t<f 

^ac^si m I f«fsf stt?f 

«t^!» c?<rc^t c^cn 

C^lt^sf C»f| C5Ft51*lC«l 

4at« ntsc^Ji ^^ I 

‘^fflCTO? »|C<T 'Slt1> 

f»its «i^ ^1a«iti %<fct5i 

c^, ‘^c5f<f’, ‘-Binw’, 

fif«f»i cJitc^l *11? 5¥ac« *ftiic^*T 

'•11 <11^^ -ii«F *iacia f*)«{jt«t^«i ^ 

HCH I r^fk many is 

many ? ( C-*!^ ?C»1 f5 ? ) I 

f^wcTai TO'« filfnfe *i^«rji 5i«ic«i 
c’l c^t^i »r?«F ftf I f^fif 
^vi »iiijfsfi « f^rt m9 cell 

^jtn’r w®? WKf ftcarfl 


c«5|^ i^ca?? ’ftcaf?! ’1^1- 

C9lt5=r1 ¥1F¥, ’®t'9 ?lC51«ftt*l 

5Fsc®H I <f^:n =^i "fhf orf^of 

#T? a^tcaf* ^5(tr*it55ii ’Tur^i, ^t^c»{ 
’T’^cpw »ntc*it55ii 

^C»I W ’TSl'lii I Annals of Eugenics 

c<r<n «, 

'Bt’iTtn^F fvnta «taf!i5i-f3|arfta« c^t*! 

^<rsr fsi<rt®=i, 'Sn 

«r^c®ir c'ft?f-'®*i f^5t9 ¥W 

«f^H I afifjHaF Ws'S 

«r<(jm «f^W9 

»i5f1c?it53^i ?ta nc^j? ^itn® »iw 

cell af3i:^5fi ^<{ajtf^¥ 

«fwf^ 611 

»T*ltWt55ltf <2f®fiisi-f^®ftc=f5 ^ir« 

I 

'Bf^lJtn^ W®=J Journal of Genetics 
sit>iaF nf^^tff TOt?® %»15I I 

c»i^ nf^spt? ?t*ft^tfl afc^ c’? JT’i 
*ftilc5ii cn«f»ic® f^Pi ^jSci 

n^r^si c^«rri^ ’rtf 

C9t^ <iar enm *11, c»il 

jja <fwt^c^ TO f*rc^*i I f#« 

«[f<’sffn *« 'Itfl «W*if 
*11 CTO C»|rt*f mmw 
am«? *n I *i*itt»it5*itw arce 
'tt9 *FtC® TO® ^Pim 1 ®1«1 

^9Z!¥ f^. cw mm 9mnt 



irKfi <t?tn 

nfrwtpsTi ¥ic«'« f^i*n ^«5r m I 

«R?- 

’Wt*T ^5 ^*fJtn=V c^, 

^ ^’T—^ snr, 
'St?! f^sifl’—n^’^cin vtwrv 
»f*itc»»twi ^Ttutsf I »r*(tc»tt55^tt 

vtcn fsrti ’Its i ’f*iti»it55tt5 
^vrw f^wtrsii Iff® fx% ’'Its f ^^stcn 
^setPr^CTs ^c® 

CSS1 fs, fff «r^*i « «rf®1l® ^swtPrsfurs 
¥tSfC® f? ®tStS >|StC»lt55i1 SFSISSI St^tsraf 
SI C»ISI WtCf SI SI 

sr»icis, ®ts fs»i cst® «rts st^ cst®, 
^saitf^® ^®#ts s{« ^csjs «ff® 

atit «rs4s ®si 1 f®fs c^nss w s»ir®s 
cs, fswtcss ^f® ®sc® sc»i cs^afs SI 

ftscss CSCS S«F®tS CS^il «fCSt«fS I 

®ts®si^ fswtis cs ss ® 
?i^f®w SISCOS, ®i Ms "sl ®tsts 
fsf®s «rsw ^st"t tracts i ®tsc® 
fswtiss '•is<ifns®ts ®tss cwfscs f®fs 
scarcis cs, 'scstns cs^s ®tn fswts^css 
cn*rts <tf® »f^ cs^—ttsi cs®css nfssts ® 

•frss S^tsts ^*fs awi®s ®css I «t>f«P®; 

fews SSfl CSC® ntcs cs, •ss^sts SSS ^tC^F 
®tsi®s «s® Mfs®t«icss «fsfss-ts®itrss 
«rsts ftntcs ¥ssts 'artsaw 
•rtstcsi ®ss f®fs cst '^<s 

«r®jfSTts fcsfiicssi f®fs sc«if^c»rs cs, 
CSStCS fiSF®CSS cs®ws StCSS stsi 
mm i»i,csstw ^ cstsstcss^sii cs^i 
wts'Jh ^i«ts W4rc»is stfif sifs- 

csn;s cs ns w fwfens,. 

cn nsW«si W n rw 


fs I ntsi «ts®srt Ms cscscns cs, «t?ts 
h»tf*^ts^t sits hwtts®css ^Its 5C<F 
cscs stcns <iis< sstcssi sf^ s^s sens 
SI ®c?R, «istcssi ®ss l!tc?s fs^«.ntfs® 
®c«s nssi ^tess ’^8?tn ^mn ®t8r 

SW Ft^s StC^S I t% ^S <il¥ns hwtfssf 

<A^ swrs n^f*rl5 fifssi «f®tn ®ac® ntess, 
cs ssen f®fs fsns «r®ts sres sesMss— 
^ts oiss sit®! wtsi csl, fsPr s^s stes 
h®rtfs® 'Sfssi «fftS ®sc® stess I 

‘S^S S<«fSl* (The New Caste 
System) StCS «fSISi ^ISJtS^ SSt®S 
^c«s srcacfs CS, fssrs®tscsa s®'^«ts 

®ts®stl s^ sc<s ®srt 'fls^ stsfcss 
srt«tfs’F «fr®®i fsftcss «i®sts scs 
ftf^csen I fss^tscss ®ts®scS 

cstsj®ts stnstl^ fsstes sjs^® scs stes? i 

SjMscst C^ts Sjr®sc^ fss^sitscs 
si sfcscar csfts fsscs fsipf®ts ®t«r sfsc® 
«j??sf® cs®ai ss SI I sfas^sjtcss c^rts 

si stsi SCf9 ^ISItSiF. SC®JS s^, 
^sjtsf «Mt®6ar ssstssts ® ’nsjtsn 
cstst^ «fr®t^ts fnsts sMWts esV^sf 
SCSSSI ®CS fsSTt® sesens » ^C8fs SfS1 
^cs Ms sesens cs, fswfs fsscs ^ts 
csis fii^ si stfcn« fswfcss fsfss ntst 
n®tsts sfc» aftscs «}cs® ^sjHcaFs ns 
cnesfnensi ^wtc'® •sss ncssf ^satfs® 
nesens cs,:^tws MMtncss ents 
f®^ f^ SI I fsi ®ts®sts Stess faafcs 
c¥ts f®-^ cst, Mfs^tnets 'stsjtnsts 
cspcs ®tcfa sen nsr ’fsi ss ; ^t«i 
ncsssts s® ®tn nnt cssts si c®s, M- 
fsatsw n^tsts cstnj®i ents f^rs 
ss SI I f^^ scs ness cs, f^tess eSfis: 


iWItatsf SP^e^ «wtt« ftwtat 



«wwk i k^n ff, n<'«i 


-fW* 5irf%s, f^wfcsri ^9 "TNti 

f¥ ^i9 <1 ^%ir ^f. ^1 

W15 ^rk^r^r, cni Prci^anii 

niih «{ac^ *fka^ ^1 «ii^^ ^kri 
4^Jit55 f^wfwa -tt<rts *iwr 
ntcsH I 

»rt^i •« 

f^«k««3 -tt^rt? ^C«IT CJT^ fi(<tt*l 
»T^JC I C^ 

^llf®*ft«f^ *tk«5f. '»t3 CFCf C’?^ 

ntftisT, f?r^ f^skjfif ^{5 -tt«rtf 

c^Wj^l «i#iT ^i:?rci5| I tt?i1 

5t5(, f^fsi ^twa 
faat^T, *rfK-fawfir, >iatw-fawt5f, 

« «?ir-fk5 nta^’if ?ata m9 fe*kfn 

Tfl'« ®fl8»t aJiltf^ 5?1 |fc»t ca ^assifsraf 
ncaaita f^g a^ai ata sfi—'iit ata*fts «TajH¥ 
fgc»i=r ^ I ^fSf a*!c^ ca, 
^ta^ac^a *i« cart, cattca aantf^a 
^ci, c»r<rtHw ^caati afai 

atf, aki> aantf^a catc^^ €fcatara ga 
5^11 ^tfa^Natsf^ ncaatta m9 

gt«ata at^ta fetal faca^ asittf^a ^vsf aia 
aac^ aa, faa felata fag 

aa»i a ar^itffaa < 2 rffa ataata 
arra aja aaias atata? i ^ta^aca atata aacia 
af^aafg « ntgnMi arkg, ^k?a «faf« 
« at^a»!tn 'st'j^ka ^^ca«Ft '« aataa 
f^atat aac*! a^ja afa ^caia aaita ♦rt'«ai 
ca^ nt^ai ncfea « ajttafaata ijaata 
astaasail f-1awta, §ff^-fa®ta, a?ta-ft®ta 
a «r*sfaa”fawrca atafe afaraaata ajcatn 
'sikti caSfi laaata a^'« spjfea agntf^at 


^PT's t^Rkaa hwtfaam arcavi 
aam acaati an cac^ akai artat^ 
wa^Farast fataa ’tcaaat’tka 
asatf% fa^ftt aca ^aatfaa «kaatta ata 
Ftfanfgraa i ai%a''»'®ka aajt^ra a^irsa 
lacaa ncaatta aa’ttf^a ajaaka 
fgcqa ai I f«fa hffaaata afe ca1%ca 
a»jr^a ca, ca aa hwtfaa th a ’s?f5®? 
a«*itf% ara^ta araa, ^tai atataa aaa 
« f catac^a faafe cara ira aca akaa i 
|%fa 'Sfti aar®a—^taasac^a fafaa «rata 
atifec'® Fta aaata wcw aaraa ataa 
faara^^ ara? tta '« aa^a ak^ai « 
atft ^skaaf^caa ^aata atatfa '«ataii 
f®a fa aa atm fata atca ? ca ^ra *rt^ai 
ata ^rta, "atcaa afa a® fsa-catfei aan 
c«ka c*ttai ata, ^tgta ^tai fa nta 
atca f ak?a ca^ka ^fai caca, nt?tai 
fa ca^aka ata caca? ^ta*®ac< «ff® 
aga acaa gtarta aj^ a'faaacaa 
aw atai atai aaa catena •arf^cakta 
^c^ caaa ifeai ^eg, cn^aaa fa cata 
ifeai ajtf^ata aai ata at, ata ac»i ^aaa 
akn ata^twa atga aata ai i faf^a 
wte^a acaj aaa ajfeca ^a's wtr^a ^ta 
a® aaata ^sgi a?«fTtna g^irsa <fla aaa 
'fifatn acafgwa i tkaa ata (aaa 
3ftc«a na ^is aai cac^ ntca ca. atai 
ca^ nfaatci «!ia^ acaa f^a aca ?a caca i 
^ta'sacn naa a^njl ca^, faat ^tal 
ga aa nfaatet f^ca akai- a«rcatafa^a 
na^faca gaji aai f®fa aa<a aacasa ai, 
aa\ astena atm cnata ’gcatn ni f^ca 
wte^a nipa a^n|f^ aca ,wi 
natattaa niant^ flwa i «ig*rkf aat cac^ 





*ftnr c^, !frf^?r it?l 
^ t? 'a «rntifw 'sf^c^ 

’fw I ^»isrt? 

^tirw »r^«rTi ?{t^tc=n ’it^, c»!f^^'e cf'an 

*rtw I w ^8f f^ci? 

<fCTIt«R ipf 5(1 I 

s(^ ^?raffjrar??r 
'qt^l I 

^z^ ^?rt«5T a, ^,izm\ ^ a 

piasf itar «ir*f’Fi c^t^r 

c^15(11^, ’ft«ftfl*r«tr^ ^tcwif 
at»i 5i»ii c^c'® ^twi 
f^t?"r ^t^ta f®^ 

^c«ci|5r c^, 'sfai ^k^ iftc’tf ^«fit*rafm 
f^f ^ c^<ftC5T ^5f C5r«ftt5( 

4^51 ai ^5 ca, ^tai 

^t<rT (?c^i f^CTC’^ Tt^ta cbIi arra i 

®ta^a ftwc^a aitcafa^Fi atafa Jiacai 
ca^ «?t^a «fasH afacas f^fa ataa ^ac'sa i 
atiBa famaa a afei-^r^aa'a ’rac’f ’fiaaata 
^zw aic^f^ai, ajtfl^NBis caff a 
'Sfwaa-fa®3tcaa ®fjgr afMta, ^ar-fe^v’Tt'fa 
a ffa ftapta ^!atra»i «fla^ *r?K- 
fawta, a^Ttaa-f^ast^r a af^a-fa®3tw niaa*fta 
catf®cal» cac-r atata f^fa 
^tiaa fenrwa toai Ma aw 
i% f%g ’fcaa^ri at ^la c^ta 
^tcaia cw ftrarn ataai aa, «rtata 
wr? f^-oq^s. ait^ fca ffai car-r 
cTwa, aitaj*r ff | aft«f ai ^aai *f<a hwtfaaf 
ntaaita c’ata few •rra ^twa facaft aFai 
fefl^ IfW at} 


ffewtir 

cJKaa ai ttfi 

f^®ft5(a csata faara arf^fatiaa? a^ai 
wt^rat ^*!c®a •nar afac^a ai <4ia^ f^fsr 
t%ia}a fawta® faai caw «affew 5*iwa i 
aaic55T ca, ^ffef^wfaas ^a aw 
^ta^a h^t^raai t^wwa l{3f *ffa.faa 
at^ca fasaa aat^ <ttcaa sn i fewf^pF® 
atrafai ^if-r caw cac‘a fVca ^ afftwa 
ww cell ata at®r ai i ^tal ^?c-r 
ataata aaa ww fSfcarcaa 

aca c®twa ca, ca^ aa^a cw earn nt'eai 
§aai ^tai facan caw twala affecapi- 
catn ai caata (Maset) fara at®? aca caw 
f^a «rtwa,'Stai aaraa aaintf^ fara 

?t®? a^aata ^ratn 'sta^ac^a a5 nra- 
aitatra^ ntraa acn ara aa i 

'najtnaf anwcaa faffea cnai caraf 
ca na ^w aai awl, ca'^tnea ^waa 
^aw «qfei nar^^ catari ata ca, ffefaai 

naJT aw ara a^awa, is\ fifatn a^ra? 
awa ai i *iiatcafe ^ta -afeatfa^ta afasa 
at'sai ata i wta^a fa^®traa c^tata 
aaa ana 'ntw* ^i caaa "nl^ta aj^ 
araraa, c^afa wta^a ftatraa fawtea 
feafa ntaa aFai ata, ca aaw ^rav ^jata 
fenran to enwa i tta fBaitatata 
aifwaaa caw a^ara 'Stra ntan aw ara 
’aawa, fatg f®fa ^ catrfefe -srtf aac®a 
ail a^faa c^rsfsswa, f®fa 

Jawtfaf aaw «rtwtwa '?fe acaffwai 







5)wc^ "sitJi^l c^j^?.i5 
l[l5 caffe's *rtf?r—« <9?^ i 

^tc?9 «itrf, ^t^l ’Tt«ft?i*f'®: (») 

fe*tt?tS( >f^<sff ¥9C'® -ntr*, (^) 

fi(CWC?9 C?r?f« m9 

»itsrtc« *fii?r, («) 

•ftr? I *iw ’vR, ?Kf5T¥, 

'Bf^si ^r^r’TT'!! 3f^tH 
I ftw-hR^cira ^fsiNtsf 

C?i? a *1^ c^t? f?w 
C5T^ ^8f5T C^twt «fi!?hf5ii!T 
ftfFar 

»Firs fI ^ten 

fif?t 

’in fm ? 

c^, ^nv- 

nn I ^ta <jPr^a («l<t«^ 

nlin «tt*i n^) faflJB nn ‘AV 
^Kftana •trttia i 

tfitna ^jf^r^a c^u 

n^a ’Tt’fna mzwc^ arfSq 

(Organic molecules) <iia^ ^ff^sftna 
(Polymer) ‘na^ •Jifsrta’lta '«ra^f^a 
>fr>i I «rtfnfacat-ta 

^•r iii^a aintafa’i ar^catna 
^ ?caffn wa ^la i •fll »ra ^a^a 
aansi nftn»r caw fara^r aam aq^ 
¥aata i ijw 


at^caaf^^ca aa fta— 

aciia fipai-«rf^f^ata «tai ^t*«l- 

af a<Ha (Membrane) ^ ¥Cafta I 

«ft*ctacaa am caw faf^a aq^-naati 
^rw’i «flBa atatafa^ «r^a<iraa ^at^ 

'srta^ asacai «aa^ atita caev a^<*rf fac^i 
^ataffsr^ ‘atai’ i *a^«ti:a at^’s aftyw 

^tai <ii^fei faf^ artaaia a^ca 

fa®'5' aca i aa «rf5«i 
fiffapata aaj ’jf^a^C'® «raa ^aa 
nawa aiJwi i ^a-afa<H « 

<!fH*t®rnc^a acar aKar atawa 

u5^ai 'aaa 4^aata acas ca, cawa faf^a 
«r^taa tafaa «<ia< >fafataa 
!ita-afawa hfltaiia arw at?^ t ^ta <iil 
a^a^ala®! aLafca aw ^lawtcaa aia 
a-ac^ araaai «fta«a i 

^acatraa aia a"ac# ataam «rta 
f%a-a’ aaa ara aw ^taw ‘iia^ <a^ l^aca 
acaa atatcai ca aa asartf^ 
at'eai caw» ^"irata i 

'awaf^ 'atta^ carcawa ca, c¥ta«fa 
aaa^ aa--<aa feata ajtw •aa^ 
«rt*ttaa «rta aw ^irtw f^fe^ata i fai 
<aaai «ftatwa aa aata^ aw afar® aw ca, 
'?!fatar af^awtiaa aia-hffeai ^witsal 
lawt^a «avatai atw aa—i?lawtwa ala 
« a^-hfawia afac^ff^l «rfi\a f^aa- 
aif^a ajtaji a^aw ara i ca t5 
aawatar artata at, ^ afwl mm \ 







t^w? fsmfji® fi i w « 

nfiR^I C51 ^f^5? '«llJl 

»T^irrl w jf^trsf^ »iwy 

«ltf f« lf« I ff« ^tfl^ Wtfl 

«fl¥ fhTm 

^ cw^i ^t91 

ntftntf^^ »rr«r ^rtn nt«9Hta sftsr 
^f^'f 1^^ C??tfl 

csitv 4t’Trf !^=t5rnr5« 

wi>r^^ hfsajT i 

nti^ f.nz\ 01, f^f^s 

•mn^w «flS»T ’fHtc^ci^ ’Tr«i^ 

c’fw t< « a»ftf5f^9ta f’ff sifsT 
I ^?tc«fa ’«rt^a ^ta «it- 

•raat^ «rt^f«i-fa^*ra flat faafiw ?a ifla^ 
f?^ f?ia ^5ta afar^ cnr»» '«?taai 
(Ionic) , (Covalent) 

a^raa (Bond) ^twtsata 
iai*T nf? I <«a^ c^t^Ttw^ aiac^ 

•Sftaftaf aaR (Primary bond) a»!1 fa I ftai 
^1 >Ta afiiRa «tf^a ca^, «ff® catc»i 

43ta i** f%i»it’fitwtfa I tfv ^ftatifa 
•fan ataos fra ca, ^tcai atat aataa 
•rta'^faaf f^i faf^ -«fftiaa ’^‘t’taat^ 
acfj ftwta I «itafaa aafcaa -it^'-it^ 
ai ft»l« tf^ «PFtm (Secondary) 

aia <?tacfcfa aFt«f 'e airaa m:9 ftrna^ta 
fti\ «fa^ «mtir^a i fa*!)! ca, caatra 
arwf «fvt« ft'®)! cal^a (Secondary) 
■riv ¥tw f Iaf^(f*i^tta aitai ^c*w*N 
ail affatf «ij^afa^atiraa i|^»!arr^ «fm 
afftf Kf ?(CTO— 

Hf» '«ntc*ll '«tft cw afa Wta 


atwtrai ata i «rta aav cah 
cntraa (Dipole) ^a^f^fr fSwtf 

(Electrostatic action) aW 4a^ aplacftfl 
c«rtf8a <aat '«rTtP(tai «rJtfaosa f^'sa 

«rga *tflatw f^atai ftoi- 
caya aaia« ca ^ta f^rm ac^ht 

^csf, <11^ «raca -a^ai ’aa%a i 

^afaaita ntri aratfaca-r atara artaa 
«ff® ’srstaa?:^ «itatr?a fai 

aai fcarf ca, «ra*) '^araa ®ia 
fiaffa 4at afacarn <aa^ f*r@tcaf- 
aplraa faa^a's aiaaajtca fcarf, aft wm 
55lataa ♦tof «i*ffaft< *f?fr<a ca1a»*j 

at|f^ ai nif i wtraa frarf w 

'iia «artf, caatra m "fa^ aav 

«rtfnafa^aaa ^araa %*fa <aft« ft#a%a, 
^aa «fai aai fac^l fta ai ca, 

sFcaa <aaa faria aa ^ttf, ati 

sftprafac^ m -emfiifTf fra ^tkf i 
aft< « aataafavra carf 

faeta atara ar?i aif^aea i 

arcaa aaaif ■^ata aatsfca •“ ca, 
«iia^ ca. I ‘ff cata aft<rf ^aa 
cara atr^ afla® afarai ca ^traa «rrft«ra 
fa, ^trf ‘cata aHt®araa fafwl 

^ta’ (Molal heat of vaporization) aai 
fa I aatr^a acf ffr.aa aKfi 

‘ft aa faraatfa facf trat ^an ata i 

atftaa^: ( Molecular weight) 

a^ fra ata-aaatf, •^tatf '<a^ aH)- 
«acaa faftt ^a-fi fra ata 1 ara <it 

ftaraa ajfwa t ’atrafaFf astrna (Speci¬ 
fic heat) cfrare «Fa atataa ftia cara 
fraaii ’ 
artaai afTP^* 





niwi sTt 

wfm ntw s»i ^(*r>tta!i 

flVtl ’ITtnrCW «?»! ^«rT 

«rtu ^«% 's?9T < 11 ^^ ®Fc*i?j 
*ftc? m i 

^t% -If# (Heat of 
vaporization) ^ C»ri?^ «!• 

?ti’»l <tfil*r5 «fWt5f=r 

fii 4¥ ®rr»R[ «rtw 

€•• «rntw=r i 

c?c^i ^t*r*{tsii =»*itr5 
f*rK ^ «itjt*i«fww 

^1 CnI ffntr? «?WI m 

c«(t^ ^*f >ifrc*w fec*f«n:^t»tj 

4aftm I 

i^WI (Surface tension) 

c^ I fe’Ti «rtFrsrnc«?i 

Pitots fe«1 -ssw src^is 
fenrstPr^l ss i ?ts*i ®»i 

« arft^^ n?tc<s stf5s tors 4^^ fefts- 
w srsT ^s»tsr*i ’^fifetws ^Pisi 
sni I wtsts c«(tlSpis (SI Pts 

Cellular membrane ) £[St^ 

41 ^f*i¥i fewsnffj I 

ITW SffeTt^ (Dielec¬ 
tric Constant) 'Bfft’S iltlto 

fl»^*ii afts¥ fs>rtrs 4i ^scstPr^t 
iPTfstvi ci%to 

4Wt StST SI 41^ ^p55 hR 4 ^ibsR 

•nrtto af^V® irps 4^ 

^i«ti«« sto ¥iin I 

oTSt^rm if^c¥ts 41^ f^psi 


[ i»«r i1,4 

W *mT< 4tS11 itStWl CS^4«f*ll 
>nsts *rtl 4st 4IS1 swr srcsrsn srisflv 
to (Molecular weight) ifto c4l I 
4^ SS ffUl (Macromolccules) 

c^ss Pfii ir^tcn If, toll 

to« Pffvf f^cff I t5 ’it^^*** 
^fts fsstf c»rc»i« 4| sswPfCf 

csti?t^fe Psi ton 'sfn 4fi ftf-<4rtf5?, 
stJtPps 41^ ntor^titt®! 4to 

fffl stf Cf, 411 41 -niSt^l 

4s^ fsf^ '$s/srfii P^tpfi toi ^spi 
41^ crf^ 4SfC41 

ittoPlff llKSl (Primary chemical bond) 
itii 14 sto 4 r»! *i?i ^ I 

4151 «W OT—iff «Pll « tof Clt^- 

5jg 4fI «tto mcf *?lt icf 

itw, 15R iitm iwT tocto toi f4 T 
4411 ^z^ itn Cl, ton iff «ffi- 
CfSC¥ ltltl*l IfMflWl 4 lltflPto 
44t5 4fll4l 4l8l in ift. 4C1 

«?fi 'Q wifi fi4t4¥ tofian 1C5 
HI 4tn iff fe^cf 41^ «rto «f*i' 
Hitli itn m to4, 4ti iltic4 

ntin to ntafi ifK cm iTtitfi to 
cficn —111 4*i? i^ui >• ii» n cftil r 

4| tof ^1 cf'en mtoj Hi 
ton ititirs: ltd vt^iti if*r— 
cito nPs wiSi ititfPli ifK, cf»!®i 
ci-t to4 44 wti« itn f 4 titf 
4rfi to hf%—toitm ^tmrhi 
i^-aii to fmcfi to itK ^4fir 4111 
4t 4t^to4 4^1 4 44 -ffitoi iw- 

to cHf f^ftoi in c^ toi I 

ntf^witoi to4i ^iPilH-ii-nfifi 

ton ton tofiiJ 8 i 44^ 



S(‘1jFWt ft*ic!f* ?w m c3pfCTtcwt«f i Tttsft w 


c>f *rt« I ^t*i«i wtf% c^, «fm^ 
sR^f'hsiffl csftwt^tpw mff cf( ntf 
Pnstfl ^1 «Ttfl «ir<ir ♦(t5 

*lt^t9 C^C’F I Biff'S «f'^!JST-fi®f?r 

(Genetics) «i;'<fsr nf« «TS!T|1 

fjf, 4rftisf5fc'5?r -<^>5 

'®Wja 

f?rfrf I ?r?r»a *iwj 

4n-r cw«n ^f!f— 

^ %^5 (Gene) \ 

'srtftw’Tr®? ^f%, 

fSnsf"^ 

Gene-^m *(f?l5tf»I^ I 

w»l HI CH, «fC«I^l8 

<fr5i^j5 f«FHi<F c^ar 

i&fJxf I Gene*<4H HIW 

CH fHfefsnit?*!? w c^»itr>r® 

faffSimi'e c*il I 

•hI 4f1t *ltir Wtcn CH, Gene-(iH 

arr» artRawc^«?! c?rf»rit*iH 

f^iii *tt«fj HtH «i%tH 

Gene-tiiH HI 

^ta '6«fH^ HI r HC«H Ht^tCHT 

•tal^ta «ftHi 0\m ch, captCHtca^tcHH 
^tiHR «ftH >•’*• f*r. I ciastcHtcsftrHa 
^fi^r¥ Hf^cHH cHtfe faia 
¥HrH«H¥^ HTIhijh ¥H <rtH 
Pr. ft. I »r\pn?^l »af 15 nantia, 

«rff >*‘^®ft. ft. I ¥tj:«f| <a¥lB ftn 

^ w •!¥ •fa^i jfjiaw 

•afjs «rtHtHa¥ Hjftw c?c¥ ifftcftiaa 

i|\inn*»» <aH^ aniasif j5 fftcH «}tci i<i|5 


84> ft. ft. cHtfif ^rtf^nrraa nna ssj 
¥WH HH^, ‘AH «H ^ ¥H I 

HWi? H¥^ <¥1® c^hw ftcsra 
Btanrc-r aflncHC^a ch bsfk ¥ci, 

'$tH «*S^H ^taftH HW CH% «5; ®ft HI, 
«rft|5 ««IH^ CHf- 

HJiCHH ^Hft^C¥« Iil5j 

ftftnis ftaft® ¥tH I ftcHH H 
¥^atHtH ^tC*^t5Hl ¥HC® ftCH «rtHHl C?ft, 
C¥tH ftftfe «rt%H H^-tHtHtH ^Hftclr "T® 
H^IH« C¥tH •ifHH'^H Hi ; ftftHl 

HCHT ftfti ft®f ft®f 

«fHft® Ht¥HtH ¥CH^ ftCHH ^Hpl^M 
fHH^CHH ¥CH «lt%H CH fHt®H Ht^, ®tH 
?CH« «rtCl ftCHH r®®H¥tH HaHtlH 
TTH HfHH'^H ^HHl C¥tH WOW 

nfHH'^H I 

®^8fH *iHt< CHC¥ ^H *nrK «rHif®- 

¥HC1H CB^fH C¥I® Heinz Frenkel- 
Conrat 'flH^ Robley WiUiams-<iBJ 
®HHttHH ¥H1 HIH ^IWtFHl CHH 
¥HtHI I Tobacco Mosaic Virus fttf 
¥HHta HHH 'StHi 4t¥ ^{5 Hfttiftf 
nHtC< ^tn ¥ta C¥WHI <II¥{8 ^HlFft? 

^HC¥ CHHH >a¥H<» CHt^tH BtaHtW ®tl 
Sf^tCHI HlC¥, C®Hft >i;| 

flCHtfH^flF® ®ltftr®H (RNA) HtHl 
H^® ®ta ®tH ntc-t fc«rtf5H m 
WftlH ^tci I ^ fHWtHtai ftf®! 
Ht»TtHft¥ «ffaRltH Ht^ttHT ftCHt- 
ft^f ®Jtft® c«ltf5Hc:¥ ^ 

¥WH| HWI ®HH «ftHi;H!| 

•tNii atf HU fttf ¥rtHti[ 



iAif 


^JtPr® «Tt?r c«ftl5*f ftc»i =wc»il 
•fJl’FtnfCfl 


•rtM c^¥ «irff3j« 

c^rtfBsf ntc^ «tlstn 

c»ifei c^ <4^ *r*fw»r i?CT, 
cuK I 


FC^tCS# 


csa. <rtr5? 

’9>i, 51, c^tcvi. 

! C5ff»!, 4PJt4, ^t5til, fn^»l, 

iin ’IWI NfSiSI'e 

?3i 5ifi '«it*it:«r? cw «r4t5f^: fs'5l!i 

4tt9r? ^t*Hft^ 
nu I 4451 cfcni! 5it5ii ^tcsr cit^ 
4^9 «rc5T4"®f«1 f-l«-’1^'4l ’fc'9 
^5j fc»ii I fw^i »i^tlii:4i4 

^tc»! w 5it5it?i¥4 nt% «f^t'S4 m^ 

Vipl 4t4J |551«f$ l?Cf 44t51^r? C4WW 
c»tT«i cnCTu, «t4 61 ^ti9i 'arf4- 

4*isft 4f}S4t41-n?M 
C^tCVI 41 5r^tT»l^ ^cf?r 4tiSt^ 

414 I 445f 'fi'ptRI 6i:4tc»ll^4 

C614 4t4 5i:^tr»rc^9 ’qt?« C4^ I «t4 ^^feaij'Q 

^ 41, C444~f4f 6C4tr»!^, 5C^tr»l^, 

^twi. VC41 14|V 

I 5i¥tc»i^ Cl rtf, cic« 1^1, 

11—41 itwjfire ¥111—^»tncii fiJtci 


«r4¥ fH«ciri'« ¥1 ^tiiii it^ ci^ 1 fii 

it H^lz^ ¥tlCl C¥tl1 Clt¥ ? 

l¥i -itcifi^ti cif%r¥i iti^fic^ 
«tt6^51 ist»l C1C¥ 4¥ 1¥1 4t%ll Wl 
fl®!, Itfl Itl f¥l *fl%* Cltntltl 
¥1®1 I Cl Itcil ¥»t C1C¥ 4l 
iti^i ic^i, ^tfii «itiit5^tii «ti 

Itl flClfll ‘Cll'®tl lt¥’ (Theobroma 
cacao) I 4^1 ^tCll It® fll I 

Itltl «nt¥lW (Aztec) ¥tf^l CT«11 itl 
Kakauatl clC¥ C’^n^l itl C¥tC¥tl 
(Cacao) ^«l I 

fitt^l ClfttC¥tltltl1 C¥tC¥l ITCH ¥1 
C1C¥ itf^Cl fltl ^t'SCl C®C¥ 

®tl W Itll 1¥1 flPiCl llfel 

fl® I 4| mK ¥C1 111 

¥tm 1^ 1C¥1, ®ll 5tl5 fni ci^ 

lt«flic®11 ^t¥tfe¥ ¥tf®l 4t6^1 ^fl- 
*IC4 4^ It^Cll lf«s llClllfll ¥ttl- 
Itll 41^ lltltlfCn C¥tC¥l 4111 

lt®®t1^¥tl 4¥^ <Wtl Itl 411 ¥Clf|l 1 
c¥tc¥ti 4¥n»ritii »itc¥i wNtint^ii 
Itl ii|itftr»l 41 fil^-iif^i itfttf— 



VMiV] «»V 


’Ttf f^fsnTc??! «t58i;T 

f^»ii 

cn^^f 'd*rf^c=^Prr’p?i csi%^tr® 
*r?t*ff ^<r5T s^fsj sf^? fiffn^ 

frc’? ’^?r 

’ftf cift«r 

^tSl I 5^!li f^ 

’ftcffl c^tf—«t*f«i5ffl »rt«f5 c^sf 

^ ntt^ «rtiis(9 f^ricw I «tfln?r 

C»!T¥J??r «lS;MtW 4S 
C¥t¥ *rt^W ^C5 

^ ¥W I '8fltwcfe¥c??f C¥tC¥1 

C¥tsf f«FSI 

5^11 5C<f 

»lt’tC9T« '®t»r ^t9l I 

^twffl¥tg 

-sitcn c¥tc¥rfl 

51¥C¥ f¥|^ WtsTC^I s«1l 
c¥tt^i ntcJ? ^c? c?r-f 
^aF 5t*i1^ fvrc^ ¥?jr»ii c*M5i c?r^ 
^trs tql *ft^? ntv, 

«Fr^ ^=l¥ csfel St^ltC’® '^tC¥ I f¥^ 
cMw c¥tc¥ta c^^fsr 'sit?a ^ii i 

C»Jtt¥ ^t¥^¥l5t¥ cm-^ *r¥^ ¥1IC»11 511 I 
f¥¥ C’^51 C^C¥ W ^\m 'il^ ^ar 
5t»lt5r cn*!, ¥?lt*ftsi '®tr¥ ^C¥ f^»ll 
C¥tr¥t?[ fF*! ¥«t’ftal 

^:»ii I ¥<i^*i^i -(l^fl nfls^ 

C*tCT ®t*a‘t«?l1 <1^¥f“l'?9, « ^C¥5 

W W ?l»1 ^Itn tost I f¥« 

5it<tHn:n?i w «rtii 

««¥*ltai ¥l3*l Olllt ^ ^atri C¥tt¥l- 

*(\vm w>jta c»r ¥to^ «t%tit 


¥«C« Slt¥tari ¥k«s ¥f^ ^tal 
^cwfl fit?r sfWJ ?it¥c^ 5tif mK 
^Tt^'s cnf^ist ?tr<r I (•nests ¥t^ '?ji 
nSftF (tff-f SfStS ¥C¥ C¥tr¥t^l¥S 

srtst'Q f¥®i nt«ftac*fs sftnir»is st^cs \ 

f¥¥ CS f^^tss 5tf?¥1, «ts STSntCS 
?j5c»IS ¥ew¥afe5ts 'il¥tfl’f«T St¥1 ¥^ 
—^enst^ ffJt sKt^f 

ntoi 5fi «rs^< ^»n ^^esar, «t5 

sri5 sjsjfts^si I c«e5tt|cs¥1 n 
^c¥tcs®(s c¥tc¥Nte¥s »i¥t5i nt'ssi c^r^ 
—?ts m cn»i toll 4^ 
«tt5twt5f[s ¥e»i ^«ir*ttst ¥e»t cn*!, ¥tw- 
sf5Te¥st'e *fCt¥i-fsifr¥T5 c^ic’T cnc»!5r, 
f^ni faFfits^tt¥ fns'^s sfssta atc« i c^te¥i- 
5(<s »tc¥ f^ie^ti fBfSf, St 

nsts s'n^i I g< t?’i¥’^«« ¥st i^wi 
fses« I 'iistts se®ti n¥ 

'sinsi^ nts^ws, SI '»itar *t^¥ csen* 
fscsi*! SCS SIS STS^ ^ZW I 

c^^«rsts ¥t^i c¥tt¥Nte¥s ^ts 

¥s SI I fs?5 cssts s« f®faf fe^s-wfw 
«l¥t:«1 C¥tC¥tS ¥»1S I «ltfap¥ts 
nts^t’ssi c¥te¥i*5tess nin 
®ncsi% I np6s nTlaF¥ts ¥e¥i sfts '«tw 

c?ft^c¥tl nssj I enstes csss nss, c®sst 
'fiftsst'esT's nt# I stcsi stens sesr is 
sts^ enstes #nt5 is i c¥te¥i-5tcss 
sen 4i5 sfsess i ^stes n^s 

nsesia St? s? mmfsei ^<.nt^s les 
sTtsnntcs c¥te¥ts ets is i 
stftsi Clefts sseFcs cs^ cst^ 

C¥t^ nssj I 

stn CStn C¥tT¥T«Ttl ^«.sm ¥St If I 
sf s? sttis itsTs stcF stl#t ntn 





(Leguminous) 

'«ci I «rt«i7 s^e^fy 5rti'»fi{ \t c'ittv s* 
ntw; it 

C3i^ cy«fi ijy 3fi t 

▼»!«» ^ I ^t*ri fl?:89 ’fxitc’Ji-r 

«lf« Wfl c?ttt« I 

« g*ft>^l, *rt^tfl 

5f5C¥ >PIW. 

cirt»it«?^ \ *ft 5 *ftn,f^?v 5 it?i »rt*n 

Iftl'Ofii fff, '« «tfel 1t^-41ttli fsjy 

t(tw I «m^r« ^»i, ffg cfN 

^1 »tctl ¥<rc?1 cvTi^ iri I 

ff\ ctr:^ « ¥»! ^5, gfs> nctf 

wt^ w *11 4| 

W •I’JgTfl « yg« yyiT «Cg^ lift? CtrC¥ 

w ntwi f¥« «i«» 

^ «r5 ore^i ^ aji 1 

^gir ^a? <tni ^ 

«• fsrscs ^fs 5?gii 

?g «raf^ frs I ?ig 4g|S tttcg 

«ft5 «»• ftgtw n^g ft? *ftts, gc^ 
««g^tn ^ • ctrcg 8*i8y c=<r% gt? nt«ii nti 1 
®tnn ift»?^ 4 ^ gt? « fct?® lis^ c*im 
trtrg I 

wft? Wtrc« t?^ t?g? '®j8y i;^| 
#t5l Wrt atfg gtcg, nfglt? ca|t*?t<^ 
^115?t5i cg?R 4^^ *trgc>? 

tf|tg t?ti? gey yt9l Ca?^C«C? ®C»1? 
♦fi^i m ’•ftrgt 4^ Jim *iug 

*npr, c’ftsft’nt »itt? y? yjT yt?r^ 
®r»i fg^ or^i ’^t®i ft?, gt>® ^ ^r^ 
itgtg^® tfin gtR 4| ®^-£gBt«y gt?- 
gft fneg trftg, gfs? «g gt m cgfe 


t Of g|, iii 

’^ggni ftftfw wcfeg I «ftii tf^ ggi 
4g-4g|5 g*j?i ggs? ftghrTg: 4g f 
gg I gw 'gftgt^f ««rI cftftiSw 
geg I fggw *rgg ftgi tweg fgwr f'tpw 
fefg ft® fteg »• efeg fl5 ffg41fw 
ftfg, gw ggg g-gt^W!l £*?% gg I gt^ 
4g Cgtcg1-g< Cflg gw gft^gtH 

g)fN «rtgtgg gg I 

gti«^ ftg eftg nt?^tg weg 4g ggg 
t?gj gfgtlfgs sfl gjggtfl gg1 gg I g|Wg^ 
cftg ntg^g gg gw 4t ggg 
^fgtwi ( gtgtjfgs *n.4y ) |f|f gyftg 

ggl g'tSgft? fscg cgw gt%g 
fgcg g\? f g? njtfg^ gtwr gtfi gg I 
g-5tg ftR 4gfggtW gfggfg gw 

gtgj 4g W« ^afg gtftgfgg ^g1 gw, 

gfg gw 4g fgg! ftg gw gtg 4g^ glgtlfl^ 
nfgft^ tfgfBg gg I 4gng 4'9f»?cg 
^ggw Wgg1«ftgtWgl egftw CgWgg 
tg^tg £3?^, WftW gggi g1 g£^g fefg 
gf^cg fgcg Cgtw glf^g W'ggi ggl 
cgfwg «i«tw «rr«w cfcg cg'egi ggi 
4gg ^ggj gjggtftg fgf«cgs gstfgcig 
ftgttgy ggti ffggw g^fg 4gw «tgfi 
gg i g^ ggw cflg ggg yfjfy 

srgtwjfeg fg egegtt'® gteg, ^gg^tari 
a?*f< gg I Cgtwtf^afg ^nw 4g{B fi?1 
cftan gfcg, ^egg^ «rtgtwg g^gtgtgtwg 
gWTg ®*fcgg egfartg g^l ^«fgtg fgcg&l 
4gJ yyr»i| yfg) W 4g ftg gg 

CgtrgtfggI 4«f»?^ CgtCgl « Kgtw^ 
tt5i *ft»?i glffegf*?! gegr <(|g 
ffggtw cgggfHh ngt<gttgi gfg gfg 
CgtCgl-gfttg I 4^ «lMg fjlfg I ft«tg 

artgtWJ Cfgt^ ggl gw > 





^fw fti ftw 

cn^tl ipn i 

tm I »«« ^ 

t^#i ^ %n 

s«1si1 !¥«[ »tW^J f^PlW 51t5?l 

Kf fli n I 

(Hydraulic pressure) cn^*! 

Vif C¥tr¥i-^t^t? 

I c^ w oltc^, c*Tf6 

f^tr^ «r?*i afc»i 

f^rPlCTi «fsfar nt^T i 

<rr«fi ^ 

l^itf^) m fir I 5i®twc^fl 

®?t*itlt'§t*i, *ntft»T «r?f^ 

ai^ Vrttrt Staptwrfew art^C^ ^1C4 I 

w *rft|ci« ^tn K^ftwc^u «rt««rtH 
®Rntirtn*i '«rarff s fn i ^nPic^s 
cjpi^® aita Bcaftwfe c^rar 

ficir ?lrit ®ic=T^ ^ftari nci? 

—«rf*t ®rftaifii¥t5, i5t?nir ®i5t« c«rcn i 
¥t?l5r ®itcarffl¥tfl «r«>(*i c«ff»ic®^ 


^rtatftf ^»sr 4f¥*r «?Npr ‘aaw^ 
¥tii¥fsif?[ arff¥ flwi ¥tflftJrll5« 5rt»r 
«¥!? ®ITt« C¥Ht^ I rsfllBfetf 
»rfi:5 ♦f^ar f« i *t<rj 

«rftar 'q’tfBftill ®?twft¥ta!f1 

5i¥twt&fl «ri)i¥ ««» ftir *f^wi I 
^’^*rtsr '«itt*iffl¥t« BC¥ti»d» 

¥f1 wfsri ^rir, c¥ttftlt«r ®rt^wt4\it 
aifflcwi «ift9 srti I**, •••,«•• 
C¥tt¥1-4^C«r« ^jaifta ff 4<rtsi¥t« ¥t«¥tai1- 
'®f«rr:^ i 

>!tC«l «f<t*( BC¥tC»rd5f 
¥tilftari ilw apt^ «tTt« Wl 

*^851 fCWl '•t 
^iar»rtcirf i ^tw¥r«r a car»r^>f4f 
Br¥tc»rifeB 4^ « >rartffl, ^ti 

’^«rtfl»rjtc8ir ®rtRai n^jrtsrti c¥tc»i w 

cwiar^ta far¥^ i fi 

Jtr^SJTtWl Sif[-C¥Cinr ¥ttH'55t 

«tt^ir 5i¥tt»ri^fl ¥tT ¥wr:% i 
f?r:«rn cfc^ ¥« ¥W« ▼:*! 

«cfi*r Bt¥tc»i^ ®itaf ^f, 

5»i«i c«i 5r?| I ^cn 'Brr*rtx*r8 c?W8 Prw 
?rft^, ^(•ftijj, cnv 

cartf fi ¥t¥r:ar i 






^5!i I 

ussiaft^tsi? 'a’F 

a^'waftc'i '«rt^^ I 

«IT. fir. f*rj^cvrfl The most 

improbable and the most significant 
event in the history of the universe— 
»<i’T«rtlc*Rf 

«rc^t«rj I f?c^ 5?l?r!f«r^tc^ 

«jifcr ?it»itiif^¥ vsi§i 

W^tsr JT*itsi f^’?(!it«n[ 'e 

6t©9ijsr?f I 

>ir«o cn^r <41^^ 

*ic<fj <4)^15 'igtcsfa 

*f^rt«5|5 

c«tt¥ ifftaj ^»fta 
jjflpsi I ;itai ‘4ia ^t*{ ®t9tc’&sr i 
«rjt»it^i»^«f 5it:*i« ^ife I ?Ftaw^- 

c^5? »i^aFt© '4i| 


^ai ®S5 ^I'stafaPfl 

’f^s «\c’t afnt«f«« 

ntcai ®taf3^^. frc^i t^ttar «4i| 

•t?Kc^ ^siwt^s ^tc*i I 

‘41^15 nasf^a «ra^if a'wsti «4j| 

'4i^?rttii c^ n^tc<a (>Ttac^) 
f^ai ^ca, c>rl *f«rtc<a =rn:*iac-n:a 


‘i4i®r’ cam aai aa j aai— 


ata# 

^ijaaft^a 

aacfet«f 

a»ic^af 

C'srtfiia 

c«rtl5taw 

t^faai 


f%© ^f^*3[c^l c^ta 

cata a^nt¥ata\ 


5Jtw cfca ‘tsr’ cam ’Rl 
ar*«t»i}, aai—canfaa I ^41^ aFiffl® 

'«ifa cam nfaa^a aai ?f 
'«Ttfaf« '4|iTamt*ia awi *41© ffi 
caracw ca. «rfe»i ga aaata wt» 
at*iaaci ^fS faacaa ®cwa aat ^ 
atca:—(>) faataa nat< ai atarlfe 
'4ia'^ ( ^) faf^afa 5 aai: 


vija^ftla 

atac|i5 

^flpata w 


«ia9Ftc»il> 

a-Ka ©t^^arat^® fag;^^ aa 

tt^Pra ^ftrrsaF 

irrtfra 

^rftrc^a ^ aa 

attiSfe fa®tc^ 

atlclffe 

fa«?taa 

w>t*iwta»» f^C8Ftc«fcaw 

«rjmc«Ft^?9i 

^c§n:«fa Vf 



1 tlRITTO «8« 


«rc«jc^« ¥t<5T, ?tlrg}c«R, 

cfiftlSsi I C'SftfBsrcv «rt^f^citf*i sf«r»j nt'siri 
ci?t^ ci|t^ i 

»r^ 5Tt«ft5«i ’tisf 

R~CH - COOH ; - NHa-c^ m VI 

NHa 

«ijtf5r5s 

C5itotf^=f 

«rjtfsic5H '«rjtf>fiwfl —COOH ^ 
'srtw’plB «ijt^c5ri —NH, ^3?ii 


«rrtPrc5rt<55 '»rt9 — COOH-ct 
^ «iTtf>r®tL 8 f I afcw 

’•TTtfsj^^i ^rtf5r® nfifp^i R ?fi¥ 

a^C3i9 ntc?J I 

^Jtf5r®'9 v( I 'STTt^cJfi 

®ritf5r®; R-CH-COOH ir^i— 

I 

NHg 

R 

H~ 

CHs- 

CH». CHOH- 
(CHsla CH. CH,- 
NHg. (CH,)s. CH«- 
CH 3 —S—CH«. CH,- 

C(jHjf. CHg ■“ 

^'f 4^^ 4^tc^ 


HaN-CH-CO 

! 

R 


—-, HjO 

OH + H' HN-CH-COOH—^ H 3 N-CH-CO. 

-• I I 

Ri R 


NH~CH~COOH 

I 

Ri 


^ITtPr® —CO. NH,— •ftwi 4^1 

I ®[jttscjfi ntc*f« 4*c¥-c^¥ ntr?r, 
iz^ '“is ntw I 

®uttai ®irr^r® w «it^f^tf^tr< ^ fnt •W’Ms 

Am Vi *tl^t*t^,t^® j c«rtl5^l ar?tifntw I 






ms(^1 ‘‘^t< 'S'Stil” ’f^'fjl f*fW 'Sf^tn 
▼11 fl I <SlJt*I-'8Tl* «ff« 

«alit«i-«fl 

▼w, cn^ “fetf '6^ti’* 

5f^«fii 1*11 f 11 fif^ii 

▼flc^ ntci 5fi I 

fiiii fifipii «f«tfi^ 58n I 
▼t?f«, ^iJtfiwi ▼Ttf’rr®! 5T^«m 

I 

C^t*1 t 4C?1 

iru c^t=f c^ii Tti sn I 

01^ ’ll ‘iisT'srtlsi firm 

mtr<i (»Ttir|fe) »rrf 

^srr^it'anl ▼gr c^ti mtr^i »ir«r 
f*(^® m I i»ii cic® 

ntri, ui^art^ii >itir|fe Jisir^trsn 


CfTsO. CO. Rj 

CHO. CO. R3 

CHgO. CO. R3 

Rl. Rg 

▼▼tfl® 

ntra i 

fimtitl® (c® 9 r) 

ntra 1 


^itsri ▼irsii ’Ttirlcfei ▼tyf®- 
fifml c«?tH 

▼nr I jjtirlfe ▼ cnl 

ic«fT c®t^r •ft<^j ▼ir® *ftn ii, 
▼r»r lijr?! arty's fif»i® m i ^ 

♦c^fi nTtr^fi ▼i®tnw >r*itsr 's^sr- 
nfiitic® f^. <«>r. <sijti- 

▼1 ^*11 V(* > <srrt»r ▼firrws?- 

4fm ^%:ip5r I 


»rrf few wsp^tw tfj¥frw wrntwifii^ 
▼rw, (▼▼ ▼▼ c®ti nffr^w <rf® 

'■ifri' 11 "Sfcatfs® ®wi >r«i iw I ▼rtwti 
▼tW '!▼ C3W%W cwwi wtw, 

wtfli 4c«rw 1® ▼▼^i fiitnwtww iw i 
▼nr® ▼wt^ n^njtnfti i ▼ni 
▼tnl®' cirinwt® 'flffe firm ntir^cfew 
«rf® n\fi® iw, f%i ‘111 n^rn^ wnfri i 
c®tn firm in ii cniSta «ff®i8 
mrw «rf® 411 ^tw 1 «fr®jrfa nrwf 
▼rm ftm ’rai ‘ii^ finrnw mm 
cn'rai *«▼» f®i f®w cntSla cftn mr^a 
sfrn wtn®** <111 ftf^ fw ni 1 nt^n^ 

iirm ▼▼Is I ▼11 c^in c®n, 
wni~f®fni cm, ^nti^mn c®»!. cwf?w 
c^»r «r^a Iwwi ▼n 1 <sff® cfrai)? 
ftfaRt«rt® mH fitls ▼Tt^ ▼!' firntin 1 
nrm ’*ff®l8 mmsi itntwfi^ 

n5^i m*liw! 

, R3 111 I ▼rm iriT ▼▼ 11 

iwi^ nt¥r® ntn, It® ntfr® 

Ri, Rg ▼ Rj n^fi It'S wr® 

fnm fi^n wa, c^tn ifi mt< 
fw 111 iiria mM ▼▼! 

▼iw ntirlrUa nrt «rf®w!%®i ▼rw 
ntirl^ fnnm itn ▼! ▼ra iw 
«iirm itw im fw I ffwr nti- 

clefew nfawtn if? itif ▼rnnn ▼rn^ ci*il 
fw, ®tfrn itirfii ▼t^i c®tn ititw 
▼wr® ntra 111 w il5 ntirl^ ▼ 
«ff^»ff iti¥ t^r® cnntmi ^ \ 



mn f^t9 

fenni cat^ns to ^h i ‘flsr®Ft^c«ra fK^ (Haem) 

*r?;^'w TO ^ti?i c«fti:^i5^ <ay:*j?r '<^f5 i c^-ii^r^t^*! 
’rrtff c?i I nt*!- -"‘«?i c^tiScsts mw t5 

clc^Ja nR^rt ^f% ^9C«i'« cvt^r TO ?ir i ’T^'iif ^Itc^, >r?c«Fl cTO Rto 

TOt=Jt^®» ^H*r 5iwtirfl® to c^c^ *ftrai 


5J1TO^^ 


£riW 



TO^IS I ^t«(TO5^fnf1 
^^ilK^fa VI I c^t^T «t^- 

RvtCS TO I 

^1 TO to’ ^tTO?l1 Clltn 
I 

nt^clds f5^»l5^ 

»Tt« TO *rti«, c^t^r 5*^ *nrK 
f^v\ RR® 5HI c«rtl8>j 

V, TO¥ nftc<fl »rt^TOT« «rt?t^ i 

TOi-^^tci!l5¥ <ir^*r--'<ni c«ti8r5t?r TO 


f«^tN*r Bi, 

f«^tR=r Ba c^t-'fl^^R*ri 

c^fJt c^U 

TOtfl ^'S’ptiR ’tTO^ ^twi 
5?c5^i8 TO^rcTOi «(t^ TO—c»^Ri, 

I *<^1 

^rtf ^1 sitc»j nRR^ I 

UtRw 5»tTO '5^*191 iJ*>?ftCM^ ^*11 

’T‘Hf Riffc^r^ 5fct9 
TO'«1» ^mr«i, ‘^mst ‘T^rs^i -fdr^Rw 
TO»f f 3 fTO?l TO^f^ 







»I^^1 ^f®aR spifW ^t- 

5t»r cnc'® 

ntF51 ^1 '®t*(5iti?i ^?i1 ^zn »iiai 

'"f^r-fr? 'art? 

r^c? «itc»r f^i ^ ^*iTs ^t^ca 
«tnsitaii 5t3T affai ^ca 

a\ca 5t»T nta, ^lat-fca c^iH nta, ff« 


5f& *11, c¥»!»i I ^ nfacarH 

'■(tata ^t«tfaaf >^5t«l*’iJ 4¥H *rti I 
^a^t^caa ^af-ic^ja wzw ^a ^t^iataita 
<iicfa ^ai i f%f *flata at^ca 

afacna «ra®i it>r ai ^a^ttcaa 

w ■a't^fa I 


^ar® »ita’it*tiw *ifea %l»t 


uqa. ifla. toc^a— 

^tac^ ^fa^a^ta aiitjn^ ntaatafaaf »if%5 
'«rta« ?a i 5Ttt»it ^tr*t« ?a 
^tl?i ^a a't'Stca^t*! faat^ I 

»i<iti5ca^^ «tac« niaata^^ faistcaa faari* 
af%a ac^ aai ?f i |al?i§^ci?a ask 
*1"^^ ^C9il, ntaaHfa^ 

*i?t<fa?i (iiat^ ‘iicac’f ntaatafa? -ffe 
3?a^^6ta arts? «rta« a^caa i «itatcaa 
at^a:6*l atcn ta^ ^ca a^ata 
*t^tca %*ra*r« ^cac^i ^atlSIcfe 
*tfaf!ial asai a'cafwt»iar 
*fac»it^5l« ®t: ®tai i a^«l- 

aftc*! ®tt '®tai liia^ata ac3i%«5a ca, 
>l^a[ti5t^ 4ajg ;5«i fiiatta aai ata i 
cac^al nc'? ^ka a?t<faarta 
<iraaai cafsr, caf5 aiifa^a 

m ^taFra i 

'atrta aataal ^®ta^a ^aa wa 
c»r«ai i5C^li cata ai, f^a>t¥ 

^ 'eti ’fcaaata ara^l i ®tJ «tai 
aw%aa* fa^a §a*tt»n:aa vtc«f nta- 


ata^v a^caf ^tcar »it9ttcai aaa a^a 
^catu, ^aa 'e?ta ®faajc® ^ta®:^ fac-tac®a 
facfcaa aita ai i 

'atatcaa cata ataatafa^ a^^^la at«f 
a^a a*tC5 '»rta® ^i:af^»i i nat^Mta 
ai aa*ftf® a^'srcfa "sitaai faiat^a 

a^ca 1 «itatiaa 

*la1a*t»tta ^^faa '«rtc’l^ ’tcaa^fta 
^caata f 

i9 8b- atca ntaatafaa? “tf%* a^ftaa 
"^faacaa ?lf«a %, ntaatafaaf 
afasf icaja aaita, -rtf«*3(< ¥tcaf nta- 
atafaaf -ffea fiiraft « araani >aa^nta- 
ata^af acaaata aic^ hastfaaf '«afffaa^ 
a^^caa f^an i ^-ra <a¥t acw f^fS atw 
«ita« awa f •aalS ataatifaa afaar fa®tn 
Bt^aai aa i 'tiiaa atcai 
^srtar hsffaa a^aita at^ffai caaai aa i 
ataatafaa *ifv araan a ^ 
af^a «rcatrna sfcsr >»«8 atca tcac® 
aa ntaatafta ai%* a^ai i a^'afta 
oifSa ata mt ^stai ntaatafaa frraaat 



c^9\ 'e 

^&«4» y^t\ «t?ir5 c*intenti^3 

^9Jtl?5 «t«iai 5T^ 1?^ I n« 5ftC»T 
▼jts!t®t9 »it^tni ^®fa 8» c?rnt«iitc^a 
'«^|5 faart^a *Tttat>i ^i 'fliBc® 
«%« ?a I >»«»> ’Ttc^ 

fawti'a’ 1 

^tac's^i <i[^ 'wgi 

-ftf%nt< ^tiw nta*it*ff^«F i 

^a ^*F»i C’fHit c?ata 

f%g ^ai I ’itataf 

»it5na a*^tc^ fra i 

ca^« ’sjrlr»!tr^t*f « fa^i^-nf^ ffntra 
ntaatnfaaf if^caf ^tai ficatf i 

9 

f fa, fis) 9 f6fa5«,»rta astc<s^ ^ta (fl^rffa? 
ajaata fra ^dcf i ffeff's.nta 

^trsf gsta ajftfaaf araftra ftafta ft'spta 
at5?a fenaf® fr^ i «»ta« atat^ca 
araftcaa afcsf |cfc« ’ftaaita afta? ^5Ft«- 
«tca ff^fca 5t9ir^ i fnw caf®^t^f¥ 
a^Jtraata'®a'a fcai^i •aa ntftraT 
^tca ’ftfesi «iti^ ffai, c*ft®tarcaa ^taaa 
faa'ta*!, ^n:'» «ta cat«ttratn «itr^ 
ff- ai «<ia^ nt^n *it^ca «£fafata faf®a 
c^v\i^ cisai ^f^ aftsf ^ai fiacf i 
fama ’fra »ita caata ajtntra 
^t^r»itr^cna ajaftca ^ v*i nt'eat 
citrw I 'sfaaic'® ^1 vita's ^^^tra ca 
atsiraa ^tra? aft^tra, 'si ataat^ a^ai ata al i 
atBfftraa at*n «r«t*fntnra a*, ca^n- 
'sattfea ^ta a(^j5 cafar ^H=r a^ai wi 
«tatip(« <4aFi8 ntaaWft¥ la^?^- 


nf^ fet,*rtaa carai ajtna a^at fiat i 
cantaatr^a c^arfe >rtraa ciai- 

c-tfa fra atca ar«i «rHi aai aia i 
4ft?i atarfcaF ^tatntfra 8.» cant'Qal^ 
a'f’sta aria ‘fvlS c¥tara ¥tssf app fra 
cifrf I f®afS cfrar ftsrta ca»tf«atr^a 
ca^ ^«,na fra ‘fa^ fra 5^< ’ifa- 

’fuata caa fat^ i 

®tar« atatfng fa^ji^ ajaftraa nfaata 
ntat» I ^1 at'ftr® fc«i taiirvi^a 
ata®\a afrc«? fra i :?« 

PrRtaraa stfffi f&atB’fa® »(aa fat’s 
•ttarf ai i 

’star’sa 3f9\fa5^j^ ’fa®! a cftiS 

ffr«it«at^ ac^i «i5ata fai fa ^1 
y\^9\t «ia»r«il »flataa> i 'stnta fafja ^ra 
JTaaatf f ai aja^fn i ftrf^ •aaa «itf^%a 
•ttaaMfaf n%cfl ftt«r ^iWr® fra t 
’St ff ajaafn fra at ? «r^rap 

®t: ’stata 'Sif 15 fat ara •ir^ i ’^ta ft’s, 
sfaa^aji faaaa afa a^a fa, ’stfra 
atra ^tar’sa cat^ ^ cftiB ffrat'sal^ 
fa^i<.-af^a fiftatafa fra I ftrsf^ ca^ 
aaraa araj ’sfa’stf ntaatafaf carf 
< carf catfS farat«atfe fa^ivaf^* 
^aataa fars^ fra i 

ffai'fl^ca^ a^ata ataatafaf fafia- 
a%a Saataa aaaatraa*! ’sta arrw 
f^«t?j ’sraaa'f ^<5fa far® fra i 
fastca ataatafaf af^ fe»;- 
ataraa 'Ufam «[^faai frai-a^tra 
gaaraa atr® ajatfaf j i ®ra ®tata fafr«. 
Cantata aji ca^ fra® ®l ^ra 
ata I frtatraacwm carfaata ^ga^rtcf i 
f ntaatafaf cfar car® Saatwa 



sri / *fw t5 ^ ^Jn ^t*rn cit'«?i 

^•.niTfST ?C=II wjfti Udt 

^ n^Mcifl ’(ten ^c*? i fw ^<» 

^ J «raf5if3'e c^ «[prft»l cn 

««tni 3it»rc« c^par ^fs c^t=? »fc»<r? •ftw 5»i i 




C=^tH C^Ft^I ?l¥t*JW ^1 l5^5ftT«^ 
c^w ftc^ c^t^i ^^"T 

^1 iitfsc? c^wif, 

ip'h® ^1 nti?« >Ttv?^ «?n»Tta*i 5F?ii 
ira’Ptfl nc?i <iil 

^1 «srt¥l5^ (aTtP^ «r^r^a 

^t5i ^ir itsi *a[.5«i) »r"^c# 

’ttWI I 

<4)1 ^tar m 

w* ^t«fi P«r^nf%[ 

c^ c^t^i ^5l 

"»(’4«pt«^ I <*rtfl5^ c?l^ =it 

Cfif, ^B^tws sic«rj^ ^f|9tn« ^1 15? 

\a I 

'JiPs^at's «»rc<Ptcfs '« 

aif^P^i Cfa?t5 ^^tl6^c5a f&pfv 

»rcfftlcnt^tfH^t3 ( - •> • f®P^ c»iP5- 
C4t® ) ’iWnJ 'lft’Ff6\-'4}?l 16? 3T^«’VCf9 
^c«f I it'at? 

«rrt afin-^it'eai f t^c^p «f^?tir 

aPtl n«^ 3?nc? »4i’?^ ^■t*!aFC*i ®1 catfs 
Pi«f? <5r^T ^ac® i 

narf« t3Fp^rt»i ^rta^lScn 4a®^sT ’fai ^r^a 
I a^alta ^Httira m-ra a? 
it^nt'strai ^Pi?c»ia mar®tc*m 

a«tiFl5^ ftai «aaa astf aw^ w paa.¥ta i 


sftt^ Tf^tfa >f^atac*ra nt? ’rtf 
<srta^'^-‘4!a at»ia“f»ita faalH® caftnta ca^ai 
‘4if5i fta fecit? i 

Ptflai cantata aft? entffecafe 
f^atcl 15? ajtf ’rrf«*r ?tPr® ?:at?i 
f5? ajtf ftPr^ atac? 
ji»ptf%^ ^litcatfe ^aHiSfec^a sra^Pre®^ i 
<4ia fcai f^atai ^ "Br^pad >T"»ifaf® 
•cf^a ^aUlSfe^l fifta «rc>i-at'eat 15? 
aiaata fca atftcaa'a® «ic?f9f6ta 
»f**tt?a fcacfi ?-r a?ca feal&i6fec5 
16? ^r^afa C9iaca6a^ ntc? ata ?t?ta 
16? 'srjtHfe«i ^®fa fca «r?f? "ri?r>pffMt- 
^fHi^t^rcf naaar? fcac? i 

at^entatfaata ^Ttatcai at?caa 15? 
’Tw^cia a»c»i w®a 'srfaaai cac?a 
«ica1:?a® ca^ ntc^ c’tc?, cat^caa® 
=tt5tcal 3i?a acac? i 

-■>% ffe4*t calcar® ®tnat3ita ?atcai 
<snfi8*>'^a atsrai^ii ara^fa ?ca ^axH? 
®tfnPr ffstcatf (acf() »itfc«rra srcf 
^caffPi atfe-tff ’T^catwa ¥cac?a i ^afe 
naif® «)cattna ?c«! a? cat%a c^c® 
«rratc®a a?a ffPci aatai 

®r?a acat? i 

«^p®«rt%al5? ajaata ?aata« call 
?H?*r P«ta1ai I caaa—al?caa 





«tv 


3 

▼il Wll ‘««*f 

»»tfnCT Jit^ f^JT ^frw'8 c^H c^cf i 

|8^ csfet » 

>T>ft«ftt5fw «fjt*ftra f%|^i 
>rt5(? cattm ®rr? 

«rt*itr?« 

¥:?rc!|5r, f^'® ^»i i 'e 

?tB51 ’T'eslf® <4^15 
'Bitf^?t5 izvm. I nsm 

15^9 >1C«r C’T'ltl ^19 f?C® ^9 ^^ I 
^t9CS<9 WZ^ 9??C9ltr«r9 *^9^ 95F1 
'Bitr^ *iti9 '4rjt9 
'6TO9 •^Sf 91 I ^is ^f*rc^9 

h^f%^ §9tC9 ’fC91 

«fCir99 '999 fipf^^fjt*! «rf9f|5C9 9T9l^t9 
^91 ?[C9f I *99 9'C«? 9^ 9fC9 9t«9l ,f99tf9^ 
99 I 

^\Tn'9 91 C9tf8l9^ 955'9t| 

'e'«T«tW C9C9 9Jt9^’5tl| 9J9^« 9tsil 
?! C9W 9t9 9%t9 mW *9^ 91 '6 

fn^C»f9 ^t«f ^91^ *ftr9 <99^ <9^ W99 
9t9j 5it^9 9n9«'99% «(mt*r®t9 

Wtl =999 nt9 I 9Frai9 ftf^T 9t^ 9l!6t^ 
«1?15 C1|t^ 9t91 9t9 I «ftfhJ 9Jt^9*^ 

C919F'9 'll® >r999t9 ^91 9t91 

f^j9. 91 *tt«9i cm •i^lS ntnw 

fifW <9{5 Ft»lt59l 9t9 I 9t^t% i99[CW, 
f99tC9 91 9J99 «?f«9t9 BM9t9 

=999 *9^ 91|5 ^tl^r WrC9 \ 

1Ffl9 Vf W cmXM I 9tB(CTf 

^»rt9fff^ C9^(9[ <9^ 


91 9fWI 91R9 9I9ftl 

9tC9 <9^ 91159 feiMt99 ¥9l fClCl I 

«ll*l«Fl f9«9 99F81 519^ 
9':^ *ff99t9 9fC9 C?9I 9®^9tl9 »9'«f9 
fBf9«.9l-CTO 99^99 ¥C9 Cf91 I 

'9t9 <99fi5 9lt^’9 9rr9tlt»l^j5,9^t»l 

9t^ I cntf^C9^ ^«t9^99 *9^ 

9tl?9 9t9tnT 9g:9Tfv 9¥9 9**rtf^. 
9tfl’ 91 C9t^9 9ttc=99 5t»1tr^ '« 

99*9 9t«F9 I ififS 9^'^?9 99 

C9tf^9^ f^l9^9t9 ^®f9 m 

f9C9C*l9 ?t9t9 49 «lt^l=9»1 ftapl 

991 9C9t9 I 

9f^m 9'Si99C9 «ftapt« SfblV 

C9t%C9 f9C9® 9C9991 

|9tSlfi}^cfe f9l9 ^t9l 99 I 
99f t®Ttff9 ^91 C9t%9 '9tr9?9 W 

919 ^df9»J I 9“f“*ft9r9l 919 '«Ttl9 
m 4^ C9t%9 ^tll 9tir«1 91 I 

^1 9^"9t?9 '»ltl*1=faft'®t9 ’9t9'f®^C9tl 
"« 99?tC9tC’^9 C9^ flC9C'»9 

419*1 f9fe59t9ll'9 '«IC3f1’T5tC99 »rt9tt9T 
9fll99 9^9C*r9 9^9 

W99 1C9C19 I 

'«f9« 4191 9*119t9 91 C9, 4lfe ^jRII- 
’r5tc9^ ws ^9 9fi*i nr«ii 9tii 
®rt99:^, f^l99 iw 91*9=9C*r9 ^9J9r995 
9t9| Cit% 9t9f9t«tt9 ^ 91 Itl it 
ntfw ^cartnBti m 991 C9C9^ 9f%cf9 
iS9?9 9C9T l*tC9 9?1 9^ ^, Btn C9C9 
9tl 91, C*r IClt «r9l9 99P99 (I%9t9 ) 
C99 119 C1*I1 99 1 '»t999 1C91 9^* 
€lt9 Clt9 ClCl 4lf99 9tCl 9PW Cm 
C99 HI <9^ 991 C9ft»ri 499 491tf 



•Hr '• MWTH 


v»«^ 

«^rarWFt« ?c»i ?ifi '"itnrf’rr 

»!tcw?r JT^<rji f^jf '©•I c«tcf i 
¥rfltf5?r ^r^iwA^tcns ?i'?Fsit^a 
<f5ta star's ^ff f^ I <iiai*r ^rrarh^ta a;c»T 
tr*i^lc'® aw nTtr<rf»if^¥Tt«i nfaa^sr 
f^f%s? ^ai >ii®a i^ca i t^ac^si caffsT c-sj^ta 
csatca m*( ’^csrtneta aca i 
pH <^ar«rc? jB^aiPic® arftrcafraa «t»f 
^ca^F ’«•( at%a fac^ ^rt^itaj ^a i «irarj- 
•fFtcaa ml -ftata ^fcaati lf«aiaj| ^ 
?ra cncf I 


[ a>i a1, 

arirt^ fapaaaitaa maitan 
ft»!, mai*t wcsa ^ri^ai ^tai 

fnaoR I ’Ttata^f®: aFcatat^ at^a 
fsfaf^’Ti wtsr f6faf^»Tt^ai i ff% 
^tartnaiiaa *ft?ttai« mar*r fBt%«v»n i 
m^tfaaf naif^ 

fcsf I maiai m»ra "aic^Hsta 

na'I^Fi-f^at^pta «ca acaiw, «ca 'SRf^- 
fa»\wl faafl^ fl:f%<»»ita n^tia asfffca 
a]C*i a^Hl ^1 ata i 


^sstffa 

i^Wc^pWar i^jaitartariir 


^caa atta fawta 'Itatl c^i ftasta^ I 
'sca #tiaa ^tata '«rfa®t5?t a^ii caa ? mil 
ata\a ®tac'®a i matta ma. ma-ta 
aj at^c»! a^tfaata cfwI facaa i 
faafaajtai faast^ cw. ma. ^at®raa 
( m^. aita. ma ) ata wfat^a fawt^a 
cafafefca f|a ai, ^taa ^ta fla 

ft^tfaiSa <sr,tn i aa^ ml f^caa 
ajfaaFa cal, maa aa i afaata aaca 
«faH—^tac«a aaatfl acaaitatca 
aHwa ¥<ataat^a aft 'atcaa, ^tcaa 
fawfiaa cata cal t aJicaa «it^^ta 
cata faartcaa fsi^a aafta f?? ^tatcaa 
aattataata faaa m aai ttai ^tfaata 
flwta^ aa f¥^ai fawtcaa cata f®«a1 ca| 
’aaa ataa ^wta-ali aTinma, ftaitraa 
c<rw at<? aiitna, #ftfa sratl ♦aatca 


'atcataji ml ^itcat^ata «atatcaa 

artal aaata, ma cwim ^'slt i 

m^atfa aaatf^ata ^®fa a^ac® 

C5fra fifaial ^9 ?a ^-f^c^a, vtaa «faa 
cat%a Ifir^ata i ®taaa '«'ffta%ta, 
^l#a, at®Ffalt, catataata «rff®a 

aaaFta aai mc?a a=fcaa fafa^ calta 
ac? 'ari Iata'«l5i fawtcaa ca'c^aa ma 
ajf^apa cal i «raa cat%a flwt^ta a^aji 
ca% aai aa^a'hfa^la'1 •aa^ « 

taa ^a^tca «rf®tc®a 
a^ajl %a| afa » ^f?««-c^a^ Tsawa animal 
^fl ^afwtaa artaraiaa, fVi na^aFtatca 
^aap fe<.ataa aFca%aa atlw ma^ 
«fcitn ^afltaa araatft® ai fa^fc*i 
atc^*^! iTm cw a^, car citl? 
Irafftf at*^a mfsacaa ♦rtcaa'*^* 



f»i f® 5Riiih vhiw^ 5(1 ^nm ¥w ^tn I nfintw 
fl«! Clf®'®^ WC®' WtWt f?? C’T’T I 

«rf^r« i|i^ I f^c»(t^>(tff sr^ c^^ sit firn f’Rsrfi 51 ®^ *(1 1 

^B>(f^>f iftt5( i^wfi( *3[«l%i «ft<i I ®tt f5(«ftc5(« iffsr ’B(tti|» tfai f^sst’ni’i' 

<«»(. cBt«fPfpt& f!(cif^c»(5( ff»rtc«f 1 

•iitwjr ^<1^ §*fw, ?t=i aFis^lS <jiai*f®tca^ «itfafif i 

I fawtsT 5(1a?t5ri( «rc!(t«f^ ^rfsiai aftPr. g-^ (c5(t^t^ ) ^*1 =?lf 

awt fawtcsjij ^*fw *iti;caa ua'® araii I ^c? <<af afJtwtf^ ^t*f vai ^itK 1 

tftar, ^fltaF, ?t^cwsiat^, ’*tf%'a 

»iTt«tfe. ^»l.*tcatw «r^f« 5rt»(«f<n ^rtatacfa wrtf^ta 1 'tt^ fis*! C5t*(t^caa 

’flu I *1551 afftii *rtar isTai 1 f?Fi aiasfta 1 ^ta art'll *111 

C5fsr, ^tai ^1 aFtC!(3f 3(11 cara^i ’satfe, gjaiSsr, fta f^®ta 'i(tfa:f «(a^l fai»( 1 
tftrJRST^, att^ gt^aa, «i#at^^, aca^ a^t®ai ^ac^a 1 ’Ita {S^^a fic^ia 

^tt?a '8(r« arfnata afa, faw^ta faajt^ cs^i^a 1 
a^ I aifircaa aaa awl cwti^lt ata ara f^tcaa ftar att^a^ aftcaa, aacv W 
*n^ I f^traa faajta-c^rfaa' ca«ai ataj^ aa? ac®( af^i aa ata ai 1 

»f^»{ a^^tcaa atcat a'^tca at?caa ^a- ^a^ wc^ia ^••'’ ca. aa^i 
^^ai at® I attiia atfSa atw at*^'® aia ata ai, 'oittal caa f®sfei 
cat® atft® ®ta ata atca ^a^ ®ta far® fa i aft® ®tn ca'sai fwi 
a?am attfa aa catata t «raa c»r%a ®ta at®ial ai, ^a®ta afaa'^a 
fawfa^ai attfa fa®t®a a®^ ^f&a 'at^afia ftai - ®^a ®aa ftai, ®aa ataffa 
cat® faaitca «rtaaa a^a ®taa 1 ^"b?^ «(t®ta ataa ®aiai f «(f®faap ®Ht® 
^1 c?at ‘iia^ ataar 1 f®® ata ai ®ftai ca ata ^ ®ta (ajtt^^ fffe) i »aa 
®at^ aw ®t®t®tf® ntatata aftsr at^- ®[tft®ta® fwt^ cattn® 3fTt® 

feitaa ®tafft9!a, ca^ atlat^®*!^ fttaa ffer®<.a® 1 at«taa aaltaa ^aa 
«(t® ajfa^ncna fa®T fittat®^a atfa®ca ^a '« aFttaa (®$® *{^tt-ra) f^ai aat® 
aja®® ft*® 1 cataa ^0ia ®t^®ta, fa^ ataaai-n® cnn ®ta f®ta ®ta aia caf®faa 
4faa * 1 ®! ®taa ^ta ^itffa It»if5® featfa »it® ®taa 1 a^»i1 ca 

atf^®^ ftata fata attw, cat? cat»il ca\ft® a^ aa, ®i artfaata ®taa ata 
®tata ^^l% ^ta ata ^ataai ®tfa ai 1 ^^«rt® ^^^a i > 11 ®^ ^fHa ®tcBa aaj 
^ta f^T® ®tff^ n^®ta *ft® fawta^ai nfastaiai ®at»i ca^i at®^ 

l^a—«St ^fttaa ®ta at^r® ^®f^. aos c®t«r ata, ata «<i® «rttar ata •aa^ 
®! aaWi ®aata m9 1 caataa ^a ®ta am «rtt® ca«aV a^ 1 «al arfcai 
filia cafafaittaa 1 ca^f^attaa ^*ra ®rttai nittaa aar f^ cata ®i ca c-rt^® ft, 

®l aat *nr? ®t#r fawfal aFaiftctf 

f 



«rf*f '8 


d«8 

( ) C5tc<c I t%f*r 

c^rntwi 

5fc?sf I ci^ Hr 

*ff9 f^f^ fji!85trjra 5^1 i 

«rfr»ii c-itf^« ?c«T f?c"(? 

CfC?<ri I SIR 

^ttsjl Cil^rR 'aittqtc^ 'i^jtrltr^fsfw 
«ftr»itf^^ I ^tz^i 

cvi^rtfl c?<tl ^t9, c»T >T’? vz^ «»tr»ii 
C-ftft^ 5?l ?l^ *ft«9'l >11^^ 

C»r«f^ C^ts[ C^t5[ ^1 

^ '« wtf?a 
^^t«rtc5i3 n^tif 

C1R «i^ I c^iR ftfinr <ift?i»i 

^fr fkz^ f^C'® 

fnzw «rtc»T ®t?c»i m^^ ®ta « 

srjt^¥5^ csEi^p *r*iTr 
apR^ 5?t^ 'TtC'f C=fR ^ftt^Tl C=psj uinsf 

<t^ci, -nf®'® ®t9 
^0% ntft?f nr®? mw ¥<nk^ •i^-®sn'9^ 
«fnR ®t?t®tf^ '« nc? ^:? ^c? '^tnt® 
spc? I ®?ctf? ^tntT®a nwr n?? 

?® ^0 ^f, ®®^ ^9* ; '«It?t? 

n?? ?® ®®^ cait^ ?? I 

®n^nta ?fc?n u»?i ?? 

I ^trnt® c®i 0 ^^ ®an 1 
cn cHz^ ®«ir cni a^{5 
nf^n ^a 4 ?^ ®ta ^a? ?f? ^jrfna^ c^z^ 

C0V? ?ti, ®ta[cn -fear? f^g iii?ffej 
mt?i «intw wtaiR? ?ic?t^i?i m 
?ipite?, c?<n nttn? fn^ 

?tr?! ?<tn*i?1aM ?tai ff8 di^l a?1 
^m\ f^lii m f3rc»R ??F8 '8 


i ?>n ? 4 , %l »(^<(ji 

^tff?t? ^tenf^pv nf® I c? 

nt?tR? TOi?? ?® cw^ fz^ ^dri, 
cni ‘'fl?rnTtr«^ ^^f3f®ljf’-«ii? ?tait? 
*f<ft?n«i cnr?i^i 'fl?faR nW?*! 

^i5St?-c«rfat’P? '•Ttfaf® ®?T ®® «f?? 

cart? ntplni ®c? aqtnrii 

f??n ntife ^cn ‘«?n ^ft? ?t?? 
c-it®i ntr? ?i I a? ?«? nen® «a?? 
f??? nttc^a catnnt^ 1 4 ? ?j? ^t? 

cntaF (flcnfin, cn^ cnnnt? (Geissier) ften? 

'«^®R ifR-citat? I ?t?i ?^F? ®tc?? 
?cn -aif® fasten f?f®? njtn ®f® ^? 
®t? ??j fnc? ?t»i?i ®e? of<ft® 

nt? c?, nitn ?5? 1 faf®? njtin 

^? f?f®? ?^ i «?t?tcn? c?e-i® «if®l5 
^ifaajtnc?? f??«R f?®ten f?wR-nc??ni- 
ntc? JTR-cjtat? f^i (?wt?-«fnc® 

^U] f??f? R?, cfR 

gjnil sJt I «ft« ^C?? fewt’Pta.fJ ® 

c®\^?cn? ^®t? c??? ?tft, c®?f? ?Tft 
^'nen*? 1 

«ITf®3ftC®J? 15 aq^ c5f«!C?t? I 

»?? 85 f?wt^ -sfjt^t? c?n I «rnR 

f®fn 8}Rt®t? C?t?l-8tnt? 85»{ 

f-sn^ fttn?, ni? caffecn f?nf?8t»ic?? 
*tla1?r?8t? «j?iln¥ f*i|v I ?ftc?? 
8tl8 8^8? C¥?? ®C? C*!H8 C?®?! ?t? 
®te® f8 ®te? ?J?pt? ®?i ?t?— 

«at "^t? f58t? f??? I nten 

?1«l?? 8^8? '?88tsr C?18 a?f 8tCa C*itei 

cf?t? nif® f®^ «rT^8t? 8r??f aw 
fan c5fnm?i «(tf?8te?? «rtir 

ftnfaitni »?8. 
8*fif?c® ^f?® 8c?a I 

ajtft ?8WI 



] fwtOT wtsr «« 


’Ttri *it<ft*rfli Ti ^it«rtc^?iti 
¥<ri ^t?ii srOT ^ ^ cm 
csjsri c^ 5t*r cfw c^r^ 

•fftsit*! ^1 fsi<S ’(Fflm 
^5J ’ftis C’dC’f nt^ll f«f^ %«!=[ 
^^15 <artsj *tt*fft I t^siitC'Sa 

*Pt?ta $C¥5T C?^»l.(^‘>“»- 
>'»«*>) ftw*! '«f^® C»lt? I C^9tC*1?l 

5^11 fs^f^l ¥tcw« 

r«fsr »tf4f5^ %0^jr ff|arw i 

'flffS cnf^T? f^af 

sfc*rj -ii^^i gf^cir c?c<rj(, 

'6ci I «t^Q *ilc« 

c<tc«f m c^csi 
I «IJTC’!?r m 

'®tl »ItT '^Sif’f *ltC*t« 

^‘Cfl C?s?l ^tt55l 5(C«1 
w «it^ ir«t» n^ar '«d I ^«vfnc'<s?i 

Slt*t p|9\cw (Left ventricle) ^s! C<IC¥ 
f^fij ^B6«i sittn^f I ^Vn ‘<i^-“r’ 
nrsr (>►«&) ^\’stm ^vm ?tn »it^i 


* f^wtrsnt c^Pi ^ksn^ ?irm tnnf^ 

^!j« 5{t*i •Jt'fill *rm I «f«l 

»ft?i wf» 

5!l I 'flSJST fV, 

c»r% c^l ^«3 C39%r55« 

I -<61 4 ctra trl^r 
^*1 ’Ttmi f%i 

c^c-r c^ fe^i nteifl ^ta, 

5a 5'c»i I af»i 

ac"rt5caa *{5t"rai 

?^*{ ^<fst atartca *it«ai ant, 
cwci ^«Fta) 

■fitaa ^lifa a^casT 

^fa¥fa> ®t: ^=fatna s?fei^ i ®rar»f 

fa®5t?r 4v(9 facm ? ‘flaft 

'«iTfam^ caci ai? ^itc^, 

^rcaa 'siifa^tcaa aaa at£<r c^ ? ^tc«ra 
mtaj m ca^? fa^tca ®^ca$ 

9it® ^la fastfawt^ca ai »ra¥tat ’tcaamtca 
ncaani ^^aata « ^catn ca^ c^itcfa 
aa ai i ^tai fa:»icafC5 ‘f^a «ia 
caW^I’, mcaai c®i ’ratcsja ‘cat*!’'® 
ft® ^tcaa I cat*i^l ^a^ ^cn’Pta ai ? 



C?Jlt=r 

CWt«t 


^titi*ita f«ns i c^t5( ¥titi*il 
I C^Ftsf 

???? 5fi ^C9| ^ r,i 

^Vft>i5 '»i »«^’r m 

^tn I 5^1 s»t*?l a^c»i?r 

?rf ^tC¥, Vt^C'QiH, fnf^'StW 

c^»ft=T ¥tfei:^-i=r, fnuts 
^Ftfec'S’^sr f ’sftSr'sniHa 

^tf f»rw ^P[^^ 

fifrs ^rtc^tipjji i 
«fc»i^i ^<r5r ^«fii ^51 vi» 
C^*(Sf—C^r^ ^3?ft5 C39!t3, 

C^’tt’r Tt^C'8"t5r 3J3^t3 3f3l vt I ‘^’^0(1 
3131^ ^1% C3, «fi:»l3 ^nw 

f«f^ ^31 ’73^1 W3 
W 5f3l W 3^31 f^, W3 ^C5 

3t3, W1 3t?C^ 

<tc3F, ?(<r ^3 «Ftc3r9 « ^35 

C3^ ‘!ttc^ I 5(3^3 3tc^ f!|3l’ic*f 

«F3i Vi> c^ to3 33?:‘r3 
33l*rtf^3 4C3tBf=( I <il3in 'SW^I 

(Well foundation) ^«t3l C3f>rt=r 
3J3^t3 ^31 3^3 I 

'ew»i 

»|^l »Tt3t3*l 53^^ ^331 
3F^faR:fe3 vt3i %f»i'®t3 5i?l3'9ft»i 
cf^3i 33 '<3< fnf?i^rc33 f33®tn ^?hr 
^9ii?cn c«f^gr»i <ii3 fw®c33 w^i *ftc*n3 
C33 f 13 C3«3t 33 1 «t3*f3 


t5lf3\^ta|5c^ ^\Tw§ f3C3 'sf« ¥ 1:3 

'®t3 §*r3 C3C3f C’l^a ^®f3 3F3l 

331 f3f« C33tc3 3^3 9r^3®i «»• 

C3^, C*T3tC=r ®t*f <3^ C3^ 33 C3, 

^1 ’If ^WS *ftl3 I 
^rrfer<S"t3 3I33t3 ¥3C^ 331 
®55®1 it* f3l C3l^ 

*ft:3, 3^3 9t^3’5l C33tC3 i«* 

C=3<ftC5r« CV’ttH 3J33t3 

331 3t3 I 

^’^tC'53 

ar»l“f3C3t33 f33t^ 3t3f ^331 f^f3l'8tC33 33 
—fft3tC3 «rt3 33-3tl3l 3tl1 3t^3 >1313 I 
CV3t3®fil f33 3^133 313 3tCf, 

C333~-( i ) 31^31 ^1=3313 C3f=3t3 (Box 
or Floating caisson) ; ( 3 ) >5-^3 C3t*11 
(Open caisson) ««3^ (*) 3tf;‘ 
CfsTt^ 31 f3^C3i§3 Cf3t3 (Pneu¬ 
matic caission) i 

> I 3t3r 31 ^1*1313 C®3t3 S—3t3 
f3C®1 «ir3«F^1 3t331 ¥31 3t3 C3, <3^ C¥’rt3 
C33C^ 3tt¥3 3¥; f¥¥ 3t3f C¥’rtC38 

^3«3 f3¥ C3t911 3tr¥ I 3ft3 3ll3 

^f3 ¥13 ftC3 ¥tPra ft'fl! 

33 I ^73*13 3t¥l5C¥ f5rC3^ ¥^faF^ 31331 
nt33 to ¥f® ¥W 33^3 ^r3C3 C?«3l 

33 I C33t?3 3?*l3 9pet3®1 ¥3 <33^ CnitW 
C¥t3 333-¥n^3 33¥t3 f3 31, 

3t3t3*r'¥: C3 33 C¥Ci^ 3J3¥t3 ¥31 33 I 
^ I 3-f5 C3t3l €¥373 
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cti»n <ftm ^tPT 

T5t? fen* 'StsV StPfCTt 
5f?N wr»i c?«^i igr, 

^•iprcn ^^jg 

t>c® 


cnfe >r^c5Pt «ip?»(f csfBsisj 

C^tNpIJ ^t?5tfi|^ C^^rfiTI 

?f’j5tf»i'a cT>ft3f ’r^«r<f*r 

f*if5Tf5rf^ si^if (3j^ 

?tt«f c^jftif ’rt?r*ijff w 



>*r^ fsii 


prt*i nt?i|8« fff ^ 

PW1 w I ^ >|r^^ «(V 

’TtftWT Wn «9 Vtf w *fMl5:¥ 59\f^ 

frtw «f« c?*n 9f I 

»» 9t|st^^ CfTt^ 91 f2r^9Jtl5v 
€f»rt9 «r¥fC9f C#»TtW9 W 


nirs f®f% 

9t^Ptn»r9f99f «<l9r}& *|t® 9J99tt 9nit fll 
‘*1^ ntiilS« c?<rf« f^j?t^ IPS I 

5t*l»r9f9’® <9^ ntai&rspi 9 »!j 99 

9t!^5t^« c^jffsr ^ Cf»ftHr 

«9l *ft5!|8i %®t«r «ftc^ ’•it9 ^nfk* 












W «ftt^ <4ir 11^15 

cw W»r «f«w c^c« 
ntn i^ii ntaifB:^ «>tcw 

ffl (flC^ «f»1 gft« *ftC3 5?1, W 'flfIS 
♦t^ !5ftir«ft?f "?1^ ^ I <4^ tf*Fl «FW1 

arPrc^at tw, 

nNa t^itf^ xv? c^ ^nvs *!(ti:=if i 
<flt sfftsr «»ic»rc*r 5Mt« 

C^^-t I ^taf ’^F?l?ft'fl 

(Working chamber) f^^I-iil? (Crib) 

f?l ^c?r ^«fsf ?pt9 

vrftaf ^c? afcn 

(Hf'evi I c^^rtcsf?! ;f|tFsr c^5 

m ^tc¥ Ht's ^«if;^i ^v*\, ^tc^ 

<4?? ^far^N ^rtl8 c^i$ f®®:? 
ntti I «!it c«\tfts ^911 *iti5 

*fN?l ®tl5\ <flW, (Cutting 

edge) I (ill ¥t{5v s?ft3 mi^Vi 

5»1 C*fl5l *f?"»f5 

m '«ttr^i 

<ii?!B wc«i or^t« •m 

^tii:at<f¥ ??fafi (fs:;? fSi^njtig^ 

c«p*Tt!r cif«rtc=fl ^C9ti) tot c^T'shi 
<4^^ ^c«F sfspT f^c’Js ^nor 

^tnsf ^51 I Sfcq 

?« ^rtr^i ¥f«r 
etn c?Fntcj?9 ®5rewcn?i btn 

’it’iti? f%S 

«fW5 et*! *it\9 6t*r ^jcn’fi 
®tfcn ^iwj m jz^ 

sMfl® ar^^nfii «ft«f^tfst ^z^ I sitfB, ■nt‘11? 
«f?r® 5c>i cfn^ts wz^ 3T^ar c^^rt^iis «frTO 
«itrw =T^?r ®»ii?t-i?i sitjSr® ^t=T c’^c® 
<rtcVi l[?c®’f#*r’ff«fr«if 

5Ttitt»i zmn *rmi5 fan'll? 


«f^ ¥c?r c^9ii i^fi mlnz^^, 

^tf5i, nt«t«^fl a}!j^ ^cfi?f jf^f*iarrt 

C5fi«i *jNi:9i >1®^ w?® 

I •nv f®f® «rCTI 

Htz^ I cn^t^r c^tf ^®fs 

^1 <ii«fei sftc’F art»i?r ^*rffl®tc’t i 
CV^tsT ^Ftfewt*(5 ¥t®r 
«ff*fw?i =«tsjl 95F*j «fsf?[*(tir *1^1® 
c^fsr ^«c®i m'Q ^ ^c>i ^3j*ftf® 

Jig ^cij cfu ^^n c^ ’f’j arf^® ®taF 
®Cir ®tm «ft‘l^tf5r «ic^i ff® 

®9it’rc-r Jit{5? wj 

ftf®4 5f*(®it?r Jicnj afg *it«t®t^, 

c^sj Jitc»i ^'di afdJi 

affjfl s!11 ®c»!^i ®9iif iflffefJil 

ffcs ®tSF <41 

\% I <41 «rf^dfiw« ?(t®*»n 

^^cafi '4^« *iWe 

I c?itn «rr®t<rtc«r4 wc® 

artu^ ^^?® arfM^c^rs ®'«c® »iNw 
®tc?« ^Um ’THU® ^’fsfa c^reii K»ii i 
^^^z^9 ciftri c^y ¥tc«f9 n?r c®»rr® 

cn^c’dfiic? 'Sft’T^ts 'i-'4¥af5r «rf»i® 

*?t{5c® *fc^ ®iic® I mv <^t5 
f*if^^ ^ttc’f® *iw ^csc® c% ®t«i I 

®® cfcij cn^, ^® c»5tc®? «rt*fi5tf® 

ft»ii-®t«*fif 4t?? f%«rc»ii «t»r 

«ir®0[ti«ca I ‘4^Jr aftiTi cnc® 

c^, 5t*f c>T aft?ntf ®rf® 

sfir-i nt'l®, c^^tz^ c¥t® cm® 

m ®taf ®C9, ®t?c»i c»i<tw 

c<c® c^ftci ®m^tsr 

f^c-r^ «c»rf'Eiw ®tc®?i-^^i mn® 

c^iitc*r mn ®f4ar «itc® me® 

nrt®tf5if' Tst I 





ccsftftiT 

C4tl8sr 

?CKf I «I5? c*ft§ffi\?t*l 

(csfts^t^) «• C’Ffaf 

sttr^w ^tsf 

<<fl '« ^til 

^fll '«rtnt^*\ «TtF sic^j 

I c^fta^tc^ faf^'e9t»[ 

c»iacafea*tc'5 c^ca? 

c^rtlBsf ^<5faa 

«'^tT €rafH «f 81 ^ai (aI 
^Rca'acJia ^tafaq ^fitcaa ^ar 

alt fa. fn. Btfsf^l - fsfa fafaf's^fta! 
faat^ ^t^faics^a csataaita i ^ifa- 
caaca ncaaaWwa fawf^, faata ^r^ta 
^grtsf ^^stalal ftr*ia i 
fiwt» « f'«n:aa«j'| ni^ aptwa Institute 
Francais du PetroIe-«!ia ^IW gfgp 

wc^at << 1 ^ ’»i??atat cajta^tc^a 
faf^wt®! fa^t^ c»iajaBft caat^^^ia 
^fsata ^a cnfltf^iatia c«tfBcaa 

ncaani i 

CBFta^tcBa faf^«»t9i fant^ c*!aia^ata 
®t: na. m. «itca^ta ^aj aitc^ 


tatfa^a ac^aa, caaca^ata 
^^®i^cna atiBa a^i caca? faf^ 

^aap C'^a (Strains) 5^1 W, ai 
c^c»ia catcaa a^a featatacaf atcvtncatt 
c«rtlBca nfaaf^^ ¥aca i fafr ^ita'e 
aisia- c'®c»ia af^'sasacaa (Fermentation) 
^«.na a^t^ -t^^ai i* «t5f c«ft{Ba 

fsi®» I 

iff51 H^wa 

^r^ra tn^jg a^a aana 5gpt?f«a 
asat^ §5tfa^ ata ¥:®i aptcia 
'«'^ta nfaac^ aftiia ^fs caa^ca «fla^ 
aptch '«f*raja aai ^a i 

^lascaa ffifwa faaaiatt^ ifrail 

cert®t^n. faat^ c^iara^at acaif i caifta- 
spta ^itaaata 's{S ^a^fa ^^ai a«a 
acac^ I atc^a caa a^a 

apatc^a «iaa a^atlB ^itataai^ caatrai 
acai 

a'ga a?lB ^tcia af^ta aac*i ^tcia 
caa aca, fa« wla ^a 
aia ai I 

caaia^at '«;ta ^alB «r*faja6 a^ 
®paata »fC5l i ^flalB ‘ajt'9->f’ ^ffa^ 
aiiati, ai 5t»!tr» ^-^a c»itraa ipta^ta 
‘aafsfa c®ita wa i 





‘wtH '« 5I^nf— 

‘wfsf ^ f3raitC5»'« C'tt’F «itf*f 
fsrafsi^ nt^¥i «f«Fif^« 

c»i<n 

cwm c»i'>fi *rr? cnc^fi? 

<Rfl '9 ft'8 ffsf^ 

w 

^wnr r? c?«fi ^iw 

c<r^ ^tc>^ I «rtnrPr¥ sft«fjrsf 

^fTT* ?fjt<m 

’rt«rt?ii ntic^? cnts? ^zws 

C5ltsjlf ^tSr% ^C5 ;i!| nf^^l 9 
cnhc^?i ^tsf fa I 

cat*ll?r c»itc^« =fUf ‘«3tsT 9 ^t^raw. 

>rr*i<j’f's f^«ftcsf« f^m 

?'«n «(tC^ srl, f^®tW5 first?! 9 

fit’lt?! c^t^—'st^t?! C?[t«F, 

flWti!-^<fj •iftC’Hpf?! §*1^-51 «T^1 

»lt« I C»i<tt?! ^'«fTtffC^ m ’?Jt<!Ttf 
<5l6-^lf^ '9 «!t« Cn ^T?! ’iRr 

^(i! fir^tfn^ i?«, 'st^c’i ‘«ts! 
'6 I ^|?!1 01^ f»|f^f^ 

c^i9 wt^ »rt® 9 ^t^ti 
nt? cT<r^t?! 9 ^cm»r 

*rrm ^i, m wn »it'» i 4?i 
c^ *rfti5ti*ni f^ «rt?r t% ntw ? 

«»wi nt«in cm^ « c^<n, fitwn 


c^r ft?ci f^c^^rw ^1 

^ni'3'c?Rc« csf^^i fV «nf« 
'« 5!ir? c’sfiT cw« f^«it^-nfevt« 

f^f?[stt« fHi fw 5!i I 

^ ^?it« 

5f^f% fit^tPt^ f«5ife fir^w 
'il^tCT I 

«t^*ri5 cft»i, fk’rx? ’r^*tJtT fir^f%« 
's^a •rti’!?! «t^ “c^tiw 

«rttwtiT>tn*' I src^nr '^«fTtn^ 

3W®fl %P^ *ftca m\ ^ 

jfcw ^f^^-^arwa ^ i” 

5T**i< aRt^^ I nat*!^ CHZ91 •fatlj^ ’!a»a‘i 
«Fac^ fitcataf!! at^ia (c. m. f) i 

^tft?l, ^f^^^-'sacira aaa Iwfta 

few •tf^'a aF^ car*? faa 
^ca—♦fat*!^ cHz^ •rata^ca »ia»aca aa i 
1wi-aFC»iT«Fa ntiTl35caF« of'eat «itia 

<4 s^ai I* 

^ajtn?F aat*!a ftcwr, “naatia acar 
cfirtfea « fafela aiii f^afe fitata 
« «cw aw al5 ^«fata a?atf%«a 

^ci aw «Ftai cnoEi” «!^:na-^ 
'•fafefaFatwa aiai ^wfta 's c«rifewa 

^aixaa atartft artftiaa caaa atw ca 
WM atw, wnfa t5 ^ ^ 

*Maat<aiara nfaars^ ^tfii ‘•iit< 
*rar araata ^ fitf^aarlS art^ 
•rana? aw catwa a«(wtf«p? i 



^ T'.“Ji^w cw^w *r« fC5 »mir ntCT ¥c» «i 

^wt« cvt^T c^fc^ ^3 nf®- «tc<r->c4»t^ c«rtk!ii ’wt^^ ^or i 

c«rt^«^ ^ feeds'' »rtci »rt« ^ii fr»j—^j^tft^f 

^ 5Fr?r ^tai ‘flw «rt^^T =n i 5»i 

5it5rfft<f ftfef3Fst*ft¥ tfl*(srwtc^ «TWt« ^C9 c^pf 4 s^cf^i 

c^, ^t«l fcn *rt'i? i «rm—^r^«ftrsr 4 ’?t»nr c¥t=T c¥?rNf55 

«tKrH5 fwsf I*" cjtI I 'Bfnflf?c<F nt^r nttir »rNi c¥8?^pf 

•rfSfl^ =in *«r«f«ftsi ‘A c5c? to’fI# 

*rt I <«r«»<n I c^i^5? c^c«F fc*i <<1 

c^wfsFut? sftsitwtw sitsn ’Ff’r’Fi cni^ JT-C5i»r!j ^ft^?ircn f? f^fn 

f%<® ?w—c»r ^‘<ri «rt»it?j I *JC5f 7r-csi’Ts» c^arYc^r 

nati? «f^n, c^^ 5fi c^rt^sf '« csi^iii-cw'eai ; Exch- 

*f'9l onw^ 55f?C^ f^fw angc force I cfefsr»r C^*!tf c^f^>r ^ 

Afz^ •rft^‘r I aic^ ^c«5f ^vs fltc^ 

(« f^ni^ *i?K c«rtH 

) ^tns I n9ii3 *tinwii *ir«iT Jt-csi»rcs»i «rf®f^<5 

^fn^Fl •ffafljr i c?»'6iKvf'e?t« c^r^^tr ijoi 

nt»i c^ =<iwc^ nfiftjf nsti? w—•^tc^i 

m Br<n, cw c«rc*i c!j«it-cif'sat« 

=11 c4*i m % i 

ai»i!r it^ « ’ftw ‘'c’r 'iitPre*! f^fn^ cn f^r»i 

^r» ^fn^l ; 'BJt=Tta f? r C’tJpic’F *rt»i *t®t‘H 

MVfn ^ (Decay) c«ft^^, «?rt^"f f^« c*j»rr=n 

ca^ia, ^i»jf|a <!!i'fte5 ^*tti?i‘T fa I 

^i—ffi ^tf*r ^trt^n •aa’tfl *r«tlr® c«tt^ «fa^lcas 

at»R fai »H ’aaaf® '« fntta*! ca f¥, ^ta®ar faan l^ci at»ii^a— 

o\ wtai atf fa I f#al atli3FtSa ai ^rtlJfa? 

♦fta cvaqat« 'ftslS ^t«pi atai afa c^ta fa^fiFatiaa c«rtfea 

(Fundamental «fsjfe^caa n^ajta awT «(ata«r» ac^, 
particles) ^ai ^aif*fa ^wa I caaiaa c«rt^»a a(c*w fa^lcai a^arlfafr 

acsKia, fH ca»Ta «fVK f^.w./i.<i ^^faF^tcaa caat 

— atawt I m atay c^aa n*am cai«<5? fe*rtatar=f cassftiFi ^*fr?ta 

ajw f^wta^ii ata t *11111 cfapfta i»ii ii i’’ «(«*.*« "fa^fyatpri aw <faaj 8 i 
cutla, 15f^faii rtca ci laaF^t ww awti ^a at ca% ^^a|v*a*li 

f^awvfw »KW <>fii#ir# ca cfta niafiit cata ^ti 

'■♦'■' 






*rt»i ^ramt"! *frf%nrf5T i fsife&stt’f 

cari^csTfl C5W ’r^^tf^rfi ft»il ^ 

^c^c^n 5»i I c»i^ *rfti<fl c^*!i« 

sftft'aiiiSr^ c«rt^5n 

cun 'tTai 

^1 c^^^fan mi i csTtfe^r—ft^ln 

«rtc^ I ^1 f^3 *rt*r 

nfff^ ^t:<ni ’r^ta « 

^1 '?tfil^ f!f<ftsi ^ f C>I ^tC*!t5Sl1 

aittc5( »rwt5- 

•rtr«?r va^rtn ’^aii 5w c^, 

c^rtefl ’j^<rjn csn fjr^Jsr >•'4* 'W 
^t?!’ ?9i f«ir 

»ni>f^<fj^ C4ft^sr c<rcv« w fw 
»r^<rj¥ 

c»rnfetni wr^»rtc^*f 

c'isftw =ri I ®^fl •ff»i <fl 
l[»i ^can?! I 

«thi's ‘ii’if ^ fsft I 

f^si sitiSa sTfs^i 
4 ?i=»5i c*iVf«i=?^ c«r^c« 

♦ifeai ^ta,- c?if®?iR, c^tfinjt*r, c»ii»fl- 
cMtftal’R, nc»itfsra-tsr, 

«rff^ i” c^f®it*i, c*ttfnt>« »ilt5c^ 
^ ntaai tajfet%t*( 

m^cs ^1 <tfifc^ *tt«Ti =fii jr^c^- 
^ft*i *ia I nt«»i Tfi 

c^tfaat*! ii\ c<n, <4 

4tsfnfl «rt41 

4twj 'sta »^a *ftc»nr c»i<ri c^tn 
^¥ '« ¥>rf^«rt=i^t4 fe^rt4?i*i ¥tir 
*fl I 

•«4t« ¥¥l wt 


*»t^ 3T^<rjta «r¥tPt¥ ft^tl»it*i »rtq??t, 
«r?c¥ f»{twr--''*t*- 

¥ 5 Rtf^ nfv *rr«ii ^tx^. E-mc* i” ^ f n 

¥t5 *rft4t*r« fk>Pf f^<hr*i ¥xs f?CTCisc i 
¥ti f^ntfn^ii 's srt’THtf^x^ 
c^-Rt? sT^ij f?ncfST I 

«fl<ftc5T «ii¥^i ¥¥1 ^rrm c>r w 
n^ri f^:’¥t9n c’f w ¥i 1^¥ 
(mass) WJfWt^ sffl nitl? 

f^ir¥t5ti 91 •ratti c¥i?tn 

c«rr^ fsrili f^ca Cl i»T in 
itx¥ i5ti^ ¥^¥^1 in «rjn¥i ilv 
ic^r «r¥l8i n i iic¥ wti ¥rtq[c»ii 
5t*f cic¥ ^ m nr«r *fsfic¥*f ¥n 
—•riti ftafiFni ^ hRf ci^ i¥ii 
•Rtli f<r¥ti*i 11 fiatwi 9i¥i aq; nW 
*ntr<i fifc^i cini fir¥i ¥n¥{5n5, 

111 —cirfiiti, l^nfiiti c¥i II 

^4af*»C¥ c¥i?N !¥¥ iin^ It 9rt>Ri i 
filc^i cir^ti fic¥i iitlafi cix¥ ifv 
¥ic^ 111 fir¥ti«i n fi¥t¥m 
iim i^ca 111 ®ti 

ifw ^¥Kni ¥11 ic»mi ic^, ^1 
«lC®lS^—^¥Tl-lt¥tl «ritl, ^1 11 
¥n, iitai 1115¥ I 

fl¥t¥l l^tm H C¥W^ ti^lcii 
(«fiii nrtfexiff) fhi—ci^ i¥»i 

c¥a?lxi, Itni C¥i?tl 11 (Nuclear force) 
f¥l^l l'>?l^¥ I f51 Cin Itl C1C¥ Ktl 
lt¥tl 1¥ ¥¥¥^11 ^*flt^ 1(1 l1>¥ 

citim ¥tici n ir^, ¥1 citi c¥aftn 
fi^ «mi ¥n fiili 
itil-c¥iaf^ci I Rwtitu iwjiti ¥ni» 

cettfel ^^ 1 C¥ cwtfe ¥n ltd ¥¥^ 



>WiV ] 





cf ark c^rrk c«tl^siii 

f^¥^i c^aPtsi I 

«al C¥af\sr ^9{ (Nuclear force) 

»r^Vn^^ csrt^ c4c«i 

Tt^rre ntw • <« 

C5i^ I 'ir*f?i c^aPlw^i c«rt^^- 
'•k cki I c*ik *rifti<« 

cntvtfl kc^a '«kc^ 
w i Jjtcaia ^ta'e -sta*! i «it« catfa- 
atH «t^f^—cafeata, l^rafaatatfac^ 
ai*ia cFta a«! «taai^a i 'acaa c^aptca 
^ca c^rtk «rcan ^ac»i 
^rfai^a ^^■\ «pta ata, »fw ^a 

fai’ftaa ai favTara, «rta atfa^fel 
a*5 ^ ^ca -fir^iafa -tfapaicn ^a i 
a*i caeita atd ^cact w'^^iaa f^,— 
■fyjTl afe ijata catnip i f^cn^ 

»r«atfa <a(^5T srkca fsc^a araj; taj- 
««p aia %f^ca *1^9! Mfafat^ i ^vs^ffei 
a^a I 

^^t®rC5i «a «3jiai $a ai ( aa^ 
fa^f^^ '8r«»r'ef»!a «a «rfafa 

C4ar)caa «caa cpca a««atat?r kf ca^li 
’■r^a'olai a^aai ^ata aaa «caa ca alaa 
cata, 'stt caapta aw af^ttifa^ i 
cak fa^^a cWa facafa 

(^tliSFtcwa. kkata) »i^cama 

aiSta *rfv faaHa a^ata^ntai n^catwa 
atttc® ftatfe «raFia^a ®tn i ^kaa 
I fkitatai aw ®w5r, ®tata ®tata 
>f^iatwsr flpata at^tstrwa caia? kkata 
« ca^»i *iat< ag| aw '8 ^fa® 
«w ajacftw aw ^rtkltta wmtri 
(E«mc*) ^ « ®twtf kalfl® vtt^ 
«w I «lw atrtw wwtw •awatatv 


^wa aatwi «aw as^tai -aafei 
%< aai artca, atw ^wa ca^ ®ta 

C9iaia I «rfta^tla <*fa« «w '« af®»-ai5® 
“^ai faia'aai «ftca i tf^ntjca 

fa»tcaa at^i fl^i ca, f% aati^w. f% 
af^a arataa ki wat^wta at 
afea ^aar afaah atta ’«rafaaf®®, '■rftal i 
'sitktttcaa ^ar e ®ai atal aflaa-faaVvtl 

aK aiwia ca, faia ®a 'e af^a 
afaaia atca ^nfaaf®®» 'a^f® i 

^ta (Ha ^ai, ®^a kcataa 

at al^a aai f®fa facaraa ca, aftcsw 
aa araata -^ca ®la a-Bcsfa •aar-cw 
^tfaata acaflwa ^\ ^fecafaata *!aa- 
afS® I l^cafaata atata aa*a ^aat-ca atr® 
4®ta «?a acafaa i ^tfaw «a aaa 
f®fa cantata cacaa I ca cata M® atifw 
acai—^^cafaata aaa-aj@® at wi»re— 
fa^^Tvairca «f®! faa^fa® ^a i atww 
aca l^cafaata aaa acacacaFcaa 
aaa faca aHa^i •^ra%aa,—®^a 
<nnis <« faaailS aa i 4tc5a aa W 
mVfi fit®l2ta ww 'flwr-ca taaw ®ci 
ffat caaata sf® f»fa l^afaata aaa fata 
aaf®i ^caa ® aiJatapca ®[tfaartw 
®caa ca. «ittai *rc? 4®t«ta at wwe— 
WFtcw at<aa® i^^cakata car® ‘ww-cw 
Ijaj wf^ fa<® ^a i 

®tw at^ak caat «rtw ^ai arac# 
a^aw^fttii f®k facawa—^'tfa caiawa 
«faa4vra ®tafwcaa l^cafawta c®®fiw i 

f®l ®f1 Eve Curic-W caWI atWtW 
^Ifa 'atll—Henri Becquerel 

made sure that these surprising 
properties were not caused by a 
preliminary exposure (of otaniom 





salts) to sun...For the first time a 
physicist had obsereved the phenome¬ 
non to which Marie Curie was later to 
give the name of "radioactivity”. 

Wi) ift? =n. 

»n 

5Tfap»j--'«rt!if«(j I fifsitslS n'^c^ ^ 

nhi c^tcwtfl (c^Frtt»it?[ 5t1 

f^f ®st5l eit® I 

cil»i 511—'ll 4tc^a 
^nfl, ^tsi 511 «infa*f« 
irjtc»r« sfiftfflasi, 5ii ^ta f'^si 
C¥t5i c^t»i -11 f 

^ttll 4fa «it»!ta fatassii ^ca 

(<i=»i»l fafi[^ ^acasi ca, feif^ 4aa’i'9fei 
'9 «ta?f*ii na i 

N9i<i«iv c»i«n nai»i^ 

‘wt!i « fawti?!?’ 

5ii»Ha,f®wa; »r^ajta 

«itata *c^9ifm 5(i*iar «r«aia 

ilfvfftwtnf^*f?Nc« f*!f^ «i^lB 
»nitwt®5«ta fsTffe nt^a- 

ctm I «r^tra^ aw a-wi '9\^ fsi^ata 

arirK-faait^ at, caw fsifta catena 
ftfta.>rra ‘c'sariiFa ^ttwretw’ araataa^tfr 
<aafa|*r fWfa,»n atanta^ afar «aa^ ntatai 
ntJwa ftw %ti 


nati¥ 5f^ mpf >iatai ffg anta «R»t ^ 
4ran{5 c*wi I ai f^s fnwfl 

^ta 'srfavt^nt c^tn ai c?W fantW 
ai entf^cat fawt^a <srf cm^t 
I ^^at^ 'll^ap ^ttatrta faatca 
(?) afa ft g nca atw, ^ta 

«TW cn\a®; 'srtfa wtaf aw« ajfj's: ataf 

^tatt I cn af0 'sraata, •wv '« ^a 

’aca awaiaiPi^tfa 

*ra na ^ca fecna atf*f i 

tcnftcaa <ii^t5 naatt. entf ^«l5e« 

ntH *fraa'®'% aacai— 

"Electrons from the outermost 
layer which are farthest from the nu¬ 
cleus and therefore the least strongly 
connected with it, can break away 

from the atom and be captured by 
other atoms taking up a position in 
their outer layers"—General Chemistry 
by N. Glenka, translated from Russian 
by David Sobolev, p. 119. 

"ft (electron) can often move from 
one atom to another with ease. This 
movement of electrons from one atom 
to another... is known as electric 
current”—Text Book of Medical 
Physiology, by Aither. C. Guyton, 1959, 
P. 976, 

"During the last 50 years it has 
become increasingly evident that atom 
is really a large particle and is made 
up of mainly three basic smaller parti¬ 
cles known as neutrons, protons and 
electrons. Occasionally other small 
particles such as positrons and mesons 
exist in nature but these are relatively 
unimportant’—Text Book of Medical 
Physiology by A. C. Guyton, p. 976. 



WPnr ^ I 

Isotope m »isn— 

“An isotope of an atom is an ele¬ 
ment that has the same number of 
electrons in the planetary space and 
the same number of protons in the 
nucleus but has more or fewer neu¬ 
trons in the nucleus than the original 
atom” Medical Physiology, edited by 
Philip Bard, 1956, p. 564 

‘‘Isotopes possess equal number of 
protons but different number of neu¬ 
trons : General Chemistry by N. 
Glenka p. 677 

) 

Tm c?'®?! 

^t'O Text Book of Medical 
Physiology by A. C, Guyton p. 977 

Caption 

^tCl Stable and unstable (radioactive) 
atoms. ^isrtS f5«9fB5 jflcs 

Caption-t { I 

"Whether or not a given nucleus 
will be stable depends upon the rela¬ 
tive number of protons and neutrons 
in the nucleus"—Text Book of Medi¬ 
cal Physiology by A. C. Guyton p* 977 I 

(Radioactive element Ol\f8i«F ) 

^9n ^t^- 

c>ittfetcn?r cHtt^ c^*|5i 

f^'s I ’simw ‘flIS 

I|«tt5tc^ c^^’rnr 

ffflfll Uranium pitch 

blende ore Cft¥ C'ftftvir 


§fe»laf 'e«*4 

nffK *fc»itr^5N '6 armn 
1 ^tc»f wt^i fvi 5(11 

4*tc9i, 

“Emitting beta particles U*®^ chan¬ 
ges into neptunium (atomic number 
93) and it was subsequently established 
that undergoing /^-decay it changes 
into an element having the atomic 
number 94, which has been named 
plutonium (Pu) or P***—General 
Chemistry by N. Glenka p. 679. 

"If a method could be devised for 
converting some of the U**® to 
Pu®®® a chemical separation of plu¬ 
tonium from uranium would avoid the 
difficulties of isotopic separation of 
U®®® and U®*®—Nuclear Physics by 
Irving Kaplan, 2nd ed. (1963), p. 638. 

Uranium pitchblnde 
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bs'sA atca ^it^C'sta wc^zm ca^etata 
f^atcai bast atca f®fa caf5tata ffatia 
^faa'tw faatfaajtatf caN caa i 

■^a^at^srta cac^ f^. <5a-fa. ^ata" 
a^ #ta ^caf'©fa al faa'tF © faw^caa 
faiaa aatf^ i 





5T5f 

!>«!>, m5t< «r?^8iBar cflt® 


>1%^, 


I ^»r^Rtst?r*f 

»«i>, mBtf «f^ar cst® 


«• I ?r<T?tw or^5it^ 

^tBt^ '2fT5?r 

cnt: ’f*ut<l 

^8 wn 


< ?[i:mnt«frhr 
«&!«», aps life 


cii«n m’T 


S'il'fl, f®. C«f. Cflt® 

cnt: 


b-1 or 

^ af®« 

i f^wf^ TOW 
wtBtf mfii5W cat®. 


TOtW¥-“®C1ltm®IF8r w^tm^ 

% Tcaw w firm ▼?% ^»tKU. wtm wfiiw cm ^ W f tft® -m twcm 
• 81 ^ caPrwc^ c<w, ftmrtfi i^|w •iwH’a mfw itfi® 







cmjt nt^»it«n:=i '*itc5r?r '2n:^^?r^ 

c?^cf ^ 'e 3m«tc^ m '« t^*rf«fR ^rW^r 

'« fifwtsRi ’Fi:«,('s) c*rc? 5fwc*r >Tf%^ «rtt¥ 

’^nutwu ^ cnvn c^ ^-¥f« f?, c*n:?fl «rc?tsfST flc«i or^ 

^511 wv, cm '6 -r^ •?|ii »nr^st^ m i ^tfi <rtc¥ 

W9 c?:i?ir <aj>*Tt»rw?i m ^r*jrc?8 « «r2rcft3f^ *fft< fwtn «i»i^ 

ttm fiTcutfR I ^tc?? « '«or? ?^ti i 

4i5f ftfwr iThRtntfl ^^1 ^f?i5 ^51 or?-?’?! « «r» c«r:? 

fii «rf^ftfir irt*ni cn ^rtvar^i af?»i c«rti8sr, c??nwK « 

▼ft, CTO «»rtwW:? TOc«fw »r^ <rt^ ?t9i ▼tt*!t¥-»rTO‘i 

TO ftftnr m fttvii ^ fifftwt? «f*n « TO? <rt® «w« ▼» i 

▼N1 Tow TO?¥>i ^«f? *t?K ’tl^® w I wi ▼ TO? TOftf TO- 

TOiw TOcf? ?TO (0 ‘OTO ▼t^? ?ft^ ^*rrw ^ft? 4fw« 

▼ ww nft-i^ ?tTi ▼wm ▼«! ntTO'®! ^iw 

OfW TO ▼ ift* TOi ▼W, (4) TO <ftw I <tw ▼Wit? TO ▼?wTOr 




«wtf^ fil ff^ 
^ ^?i 5f®ii 

'e c^tcw *rcnj <rti:¥i 

<ft»af^'o^ ^9 

inii I 

«rt%3 *f?Kfc*r 

c3^^w n?t<, ^«tt c^Vcns <£ri:iitarsT i 

’«i—(>)c?c^ »fi»tcsi m 

<rt«^*r 9j\ ijf af*j, «tirtif ^ c^?- 

•r*ft<f I (^) CT^vif, c^zvi '« arc?[?r 
^ w c«rtiSjr « 'tfsr®r 

^imts ^ I («) or? 

«rfaF?rw <rt^- 

«c*r (8) ?t»rt?f5r^ «f^t9 

<rt^^5ln ^*1 >8 «it%r3f3| 

?^Tl HtUf I 

«8^?r*r ci!r%? *iwr 

w«i» ^tf, c«rt|8sT 'e c’s^nrW^ ?»»?t?F" 
•TTt^i €rt%o? ^ ^8F«r c^V»t?rc*f ®r*f, 
«i<m, c«rtl55r '« c^?*r?t‘f «rf®fT!T «rf?t^ 
arrw ^zw <*r?^ ?fi «rt*nii a 

'e iTwtf <fts?K*f <at?«l ?f«, <5t?l fir«ftsT^: 
ir& '«c»wc»itv m '«''T*rt? I 

CTCf? ^«T'«ril «ftBlf^rwf?'5 ?|![1 tiJC9lZ9 

f? I ui^ srjftar f^fs^ ?^iri 

•v 

ft^sr « 9n 'sr®® ?f 4?^ 

<t^ ^t*r-*i1^ ?? I «f»i '8 8rflrtor?r 

c>T«55»itof c¥t*( <rt®sjfiT ^rt^i c^r?n?t«r* 
?T<tj c®»i, f^, *im, 

srtflc¥*i C9»r, c®»i, 

hp sfi c^?*rTK ^ 

^ ore? ^9 

Cttefi ttm 


f 11 *f«rt 

eir?*r?t<cfi5 Mt99zn W vf?i 

08 ?^ «tt®yiT?rr*r or c^rtlSsr iitut W 
^ffl. ^t?i or?t®mi ?lfi 

«i!® cat%?r ^«r^ irii =?ei, it?tc?? 

iti* ^rtficit 8rrtPr®i 
^Tjtfir:®? «r«rti «rtf^e?? citi-iSi 

'« <a^*Tt?*n It?, ?M, f®?, ??, ?t=d 
<£f^r®r8 c^ftiSi ?9i, 

c?tii «rf C2ftl5i *ft«!n It? I 

<rfi8f n?t<«f3i9 ic?T 8|t?tor? c?e? 
?Jt»!f5r?tl, ▼i.isti, iitc?tf®*r « oit?t? 
ftc-t? «ri?tarHi 8rt*rtor? ore? ?'?Fnt® 
liSci ?rtiPf?tc?? %?i mi9 

^rc? I c?sn Pf?tc? a, c?:? ?Tt»rPr?t?'« 
citf^tc?? ^?*ttc^? ?t?i «Tt?te?? ^cw 
fS??i ??i «it?tor? c?i? c? 

ijtiPmtt?? ^feftari, ®t?i '«it*i?i "ft?»rt%. 
’ft'Sf?, It?, «r^f® ?h® f*i^t^c® 
nifir I «rt?t? ??, it?, ^i, itifi 

^®Jtf? ?le® 'itiii c??e?t? 
« 'srt^ ikia ^*rt?ti <sf?«i 

?flo5 ntf? I ^tatfei ^ 99 nfflitoi 
^rtite?? cic? <!!rc?t8ri i '«rtt?tf*ti? 
^®tc? itl?m «arf?t® ?fi 

fliti? itrs 8itoftf®ci?'«r®r? '«rtc? 

i%l OTiten c?N ?tc® cm itii 
?®^®t? c®i, ??i «-rtiiw? iwj mK 
l?i ?t®i ’Tt?t?«i ^rtortf®? *ft®ii 

It? I f«i, ?t?ti, c?tc?i, 1 ^? itlr, 
itftc?? ?tc® irtiwi ?fc?? ?e? c»rt?t 
a}?? c?t?t? ^®re? ?^*?*i®t id, 

c?? ?l?i ?1? ( 

c?t*T It?!?! it^i 

c?c?? ^itiii? W9 « citl-irtft' ?leii 
nfliti *rtt?t? w? iftiftir? ore? 





>***' 3 oroRT ntim srcirwiw 


«rwfflpf ^11 srfiii 4jftir f^if?5r «rtcii 
w c?c?5^r 

’It^R C?l[C^ ?l¥l 

f^tfHCsnr «T«tt’T wN. 

*ftcirtft«l, B^tn, w ^- 

*iiSc^ *rtc?f i Jit^^, f®csni 
c®9[» Ifii'H sttcf^r 

^3*1 351:3 1 

f^tf^-f3 c?5C35 '6 »ii:®3f i 

t?t3 ^®tC3 C3f3t3f3 C3H ?3 I «lt#t5?1 
5H ^fr3® ^3, 3tf. ®t»J ‘flt 
f®fetf*fR3 ’r?t33f I f®^f*l3-f>r-'03 «J®t3 
C3ti:’I3 ^t3*l I |^t3 '8I^fC3 «it3tC?3 
ttt®3 Cnt55l C^tP!, 3t<rl 313, 3^*tt® ^3 I 
53^ «I®t3 ’*31331 C<^\, C^t3m^1, 

3^ 5t3'?t3 §*f3 *ff®)!:»l 

^3 I C3C^3 ’3[® 3f33 '« 3^33 

3^13^ I 3‘®^®t3 « ftWC33 f91®t3 • 


¥3t® 3tK3 f»l«JI33 C®t»f f^^tf33 

^^631 3t3l f^t^-^-3|3 «r8t3 3i5C«f 
^31 1^3, '« tf^- 

»ff% «Jt33l af^l 3ff3 I 

<a#J»ft<rc3 n?t3«1 ^3 433 
f^f33-C^ 3««nt^ 3lBt»l 33P Iff^ 1WiM3 
331 *FC3I ^3, f®C3 f^tft^-fBf nt43l 
3t3 I « -C*f—fe«35| 

•tt'SBl 3t3 I «rr3tC33 C?tf3 «ft3 «»••% 
nftt< ’fl^® I 3t3f, 9131 « f9^f33rV W 
orc^ 43^ f3fe3l 

3f9f 91^13^1 *F13 43^ 9T3V fitlW 

*Ff331 33? tfl® n3t«f 3t3 « ^C®3 cf? 

f3<® 3ff33l C33I 313? 

3155« ’11»tf9!® 3^31 C?r3 <^N3'- 

fap3t3 3T3t3®1 3?C3 43^ 33[ iTltn 
f%;3tt3^n c?3 f3<® 350131 Cf3 I 

4t3tt33 *PC3^j5 43t3 ^tC®3 4»I, ^3rt3, 
c!f3 niM '« c<2rtf5pf3 -f®^3i nf33ti 433 
^3tC33 -If^ C3tnt^3t3 f3tl C*r«3l 
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Cft*r ^sjj fif«i''t««l ?F5i 

^tc«? mps stai I 

'6'^ Sft^n •ftl'Si ^1 I CJff *f 

<rtw ^rm 

^tn>imi >it*n ¥jtr«ifi9t i ^fcsa 

«V? <fttW 'e^fCS!^ 


^C? 'Stn ^,11 

^tm nm mm f^ntw i 

«ftc95 nfajfti aaJT« ^f«s m i 

csitCfW 9[^ vgj^ 

fifcatsF*!. mm 

mi mf: 


(>) i^e ^^^8 'S^fST t 


siai*I at*! 

^8.. tt.o, 

(^) sit?! S i»» '«gfSf • 

•l^arjf ?[J(JJ| arsf 

^«.. „ 

(®) <?t*l¥ I >* • 

^?F*I: >» ^jpr m : 


«fdta afs 

m», „ 


^lits aril 

o...„ 

apjtf*rtat 

%8»« 


mm mrm aum 

«i w iin ®ifnfi faf«i 


vfg « ^rtwiwjf ^*n( ^ 

fW I 



ilcwcwfK fm 


»ilf^il affirm Statesman 

nf^ 4^{6 

nftwi «r^tfH'8 ^^ntfwi Hu ^u 

C?’«i^1 Brash Programme I 

•rfi|5«Rt «W?^rw *fpR f^-f 

m H m «»« ^t^U H 

nt^J «l?y t* ?!H '« ^|i 

^^•ftTr^i m mK Hu H ^«^nrfl?r 

nf%»i ^tr» ^ai ?frtc^ I 

f5r«tc^^ ^f^*t5it?i ^4*1. fJf. ??rtf% 

nft«Ri ’T’sci c^, Hu^ 

•fftf'® ^fsr® ^^r»i 8 m 

’T'hii c^r^rsTfl 

’ffflC® C»J5 

^flc« ^Ic-^ ( 

^'8 ^c»j=T, m ^n^t3 w^ »•,••• 
3r*j^*r ^51 iii^c^i 'H *rffl- 

*ffi!‘r« ^fflr® Hen «• 

c’FtlS 

^C‘jj cwTi f^f«ir -ft'^l 

w* c^ ^u^ n^nmn •ft'STt 
’rt^ti^ >• 

m e^n tB 5^»»^n 

•WH’ffirs «,••• <55 <%c5i c< 

^<5 \H*rc<' ♦ 4 ¥5 «ff< ^t«, 
'it<tf<»ll¥ fft <«t5 5Tt¥ <lr» « 

<twt5 ^Jtfl« c<r'8ii Hu I nvnn» 

<tr» <ttf« ^mH ^ 

Hu <?Nl C8f<t5 f5f- 

fkm <£15 m >»'»•• 151TW 


<1851 r<5t£ll «t 5tf<h fWI <1 

Wt5 He^ «£<5 <« 5<5 

5 mi ¥51 Hu I 

il ’Jltfa? ^U'« 5CT5 C<, is»^» <T£< 

nPSH 5C¥fl' C*lt¥<^<n 5t%l 8 C¥tlBC5i 
i^t^ttC'® <tt5l <il¥5f< *5<55< 5jfW 
^«rf5¥ 6f^»! «rUfC5< <f5lt1 >8*80 8Tt^ 
¥^C< <fW5 C<C5 npsi <£¥5 

nif H 5ti wt^5 
<£’314 «{£5t'SrH 5^£1l ^5t£« ^8f Wf 
WS <^¥51 'iStl Cltl to 
<P55 5£¥5 C»1lfe <£5taf5 5^£5 «»• <¥ ¥• 
^toptfl <^i U>U 

5t5t C1<tl5t£5=f C% <p6*r 5£W nW5t 

«f£^J¥ 5«><5 ^U 1£95 

(ltE55 ) Clt^lB *• <¥ Hi 

«lt«f4'3f! »jt^ fe^ntT5 ¥f5£¥ 

<tfS£<l <PP{ 5¥£¥ 5t§»1 «£¥ ¥5^T<!f 
¥51 nt^ui <ti¥ni c*rf<tc« H nfi- 
¥??5tiB5 5£5J ^£5¥<f«1 ‘lfl’ «rt£<l H 
<¥< ‘if»ni’ <f< nnUU 5i ¥il iti 
^U\ H^H H <f«¥5l5l 51185 « <151 
¥tontC5l iH <t<t5l <15 5M5 

<!%«( 5C¥5 f5«t£n5 nto^K^I 

%5t£H 5T*fi5l «£< ‘5¥{¥ ¥Wtf¥- 
¥5t< «it£<5r, ^f5tcir5 nm H nft¥iRT¥ 
UU^i <£»1C55 ¥'!& ¥to I ¥fK9l ^til 
¥f5 5^111 ¥tot5 ^ <?rtf<f ¥f£W 
H <£<£<5 <[5<tl 1^t^C55 I 

U 5t«J 5^51 fHWka «t<t5 



>8^ Statesman 

cBr*ita 

^31 ’Twfi *\Hh 

^cv?r irfarr*lt»l 

Agricultural revolution ff^-f5(?f^ 

I lat «f»Tc:T f^f» 4¥i8 

^{B 3p<ti I C’T^ ^^tie 

C^, f fsiC^F ^51 

‘ai:«F«itC9 'Bn»w 

^c«r9 

sfw ^srtsr fencs f^^ii 

^f«'® I f^fir «rt?i« ntaitw 

c^^rtcsT w c^i^rtw 

t. vtcn m ^tt^s, 

nf^ ^w, ’It?! ntaitc^? 5i« w 
cn^rtti! 5ffqa n«f5i «tt?f'6 

«f*i cnewa ^tl i «fcsic^^ ai|- 

ntc*!a ^faw i «itata 

f«f5stni ^fac^ ntcflsf, 
ffa fa^tn ^faa -« «rt9 

ifia m ca M ars ’Ffat*!’! 
m\ at® ^ftaat^a ca arPr 

ntfn ^t*?! aa5 iit?ta m atat ? 
fe^ca aicac^^ ca\lt cacaa ^t«Fta 
c^ta R’rfcaa aafta i 

•aaa 'w?a ca alaasiatc^F atint®! a?tia 
Agricultural Revolution ( ffa-fasta ) 
^J1 fratifa, ^t?i ff^tca c?-fraf'Btta'6 
^n^caa nw iJtfaai »!|fi at^cai t?i 
Ita, «ta, ?faa 4ai ai l |?1 Geological 
Survey of India-a (Cfafta If®? fa^tt’ta ) 
vail 

n® « ®tfawa Statesman n^¥ti 


fwm t a<» i*r »Ktrt 

a? a? 4f^tf%® ^rfr? ca, Shallow 
Tube Well Scheme may prove disas¬ 
trous, w<t«. «T<n?hr a»i?? fa^^ta 

nfa*!® ?^c® *ftca t tel faaca Geological 
Survey of India-a ( C^tfla ?®? fawtl^ta ) 
wj «q|—*fp5a aw nawtcaa s*,*** «i»r€la 
aaa •tfawwai technically '«t<t^ 
atfilf TtW ?^C® aa^^tarw l Economically 
'B(<t's, ?^r® unfeasible, 

*!tarf^® ^a^ wawta disastrous 
w<t«. fa’i^a»i?«! atcai •rt^w^ wal 
wai afsiai '^t?Tai aw ’lawtacw 
nfawHai nvtw ntaata wfaai fvatcia I 
^t?ttva ai®, afa atiSa faa ?fa wic® 
aaa wfaai wa ^nca ^tfat® ?a, 
®t?l ate®! ^c®jw ’aw®: «>•• ^ 
a^a ?«ai wawta i fww nH^ aw aawtraa 
nfiiwaatc® a^a aa?n aacaa 

ajawi ®ai alatc? i l?t wFaca «taa wtaa 
«f»i ^faai at^ca t^a^ |?ta wt^is^fkwa 
a, c®ta!. l®Jtf? ’il< wwtlai atita 
uiaN «tac“fca wtata nt^nt^ita aa'a ^apTw 
?^ca I ^?ta « ^®a srcatia fewt?aa 

f^i ^t?tai ac95a-*<al 
a^i^cna 3Tt?tcaj m wtlai w*i 

c^5twa ajawi wai i^atcw ar^, fwi cnatw 

(ii^ jfjyjj '8j5t®ta a®i=|*r ««• ^’^a 

afai a^ca i ^t?ti:aa ai®, l?i «rfaf®« 
a^tcwi fa?ta 'aa*x fewa «tm 
cw^a ?®f fawtena faciawnm *tat*K 
w a?catt»r®i w wfaai ^tatcaa^?^ 
aaifn aaa *ffawjiata wtw aMa wfamia i 
faatca aaf^awawai 
^«;w a®i^w ^«®: *.<• a^aalca 
wa sf*iata m «tc«Kfa 





«»> 


•IH T|t?l WtW 

’rf«R?frt <rt^—CT^=r « *rflf« 
•rtt*r I 

^<s3rs 

•rp5>? ^f*i^ 

«fl^ 

3?wi ^ws <£r<r*i 

•rf%^ C^ ^«** n^?r ^5T5T 

^iTTff*!. Jrffgs 'f^'f 

f^ww*i I <ii| ^4** 9r^3 

5r»i^*w w ’T^»i ^9\f^ c^rafi Ti 
^ I m ^z^zm ^1 

m^'y m 

•fpR ^z^^ 

-t^ m 

»i^«i *itd n\zi FTtc*{»i ?i 

<r5R ^<5 ntwsf sitJ? I 

^ 5sr<rii 

site's ^f9\VBZVf» 5T»l^*t 

^sr *tf?wn np6*i 

Cffs? n?lM 

5?tti »i«ir® nf%*j ^^«nf '^t^T 

«r«ttsi (f^if^ •TH't ^vr?! w»i 

WF 

♦r^isitlS f^cn 'tt?twi 

tSTW f?!ltf|W5n 

^citfl ^wt«. 

ntithi f*nrrcf5ii nw 

orti c^, 

n%iRtN •ff?i’f^5{?t *r?M *ft%*i 


^'Bf anrvtfl W ‘•I 

m «mrrsf*r c^» ff^ tfiftcim 
fsrrww f^?8i»rm »i'®t*i:w c¥t«r 
sjfiT I f^tctr?! ««w «r«t 

c^Blm «tfr«i ^f«fs{itij c^, 

<r!frj?w «Rrfetf»i’f« 
"il^ltft? TO’F < 15 ^ f»f w 
f’RtCl I 

nf*5*r 

«ft^t^?tp|jf «, ft5}?i5 '»rfs iivsi 
5Fft< ’tr?*!^ 

^f»iTrci55r I 

fenw ^^9!, %H\ i?^t^ 

«i^t?ti:n^ «rr?ii c^, nt|:#i 

'«<r*r« np6«i ? ?ft 

«tcitaf5?t5 f^vtnnic^w c^tsr cft’ti- 
c^m 5rtl I *1^ <4«r5?'« c^t*? 

^ii «i«r« •iftiwt firm's 

‘flc»iti5ic9ii 'sti’i ftrftf 

^C=^!» f«ft{ 'ilTfl >f3J8ft«t 

nat*(c4? m <ftMH ^ii nfkiw 

c*iwi 

^tfl »i^ii M^fH^ c«r»!i ^tfi 
^tl HI I 

Hft Hm >5?, ^ 

«tl5t? ^w Cf f 





«rr?t«f^hr 

wi c^«rtcsT^ Til ^1, 

C^fJT f^»lt^ WTt?, C^TTflsr^ ®t¥ •Tt^ 

^ c»r 'SI 

apsnf^t^ ^C3 ciffl ^«f5!l 

T»i^ c?c<f *rt5r c«r, 

^ f*nnr f5«t-it^ ^1 ^rciVfT’? cTt^r 
I 'itiw fVi c*itci»^ ^1 =lfl 
*ic5T ?t<rc'5 ijr^i '<▼15 sit!?n« 

^Uf«T n *Jtl I Tp«1^^t5 

f^nt^ ¥fr«^ s»i— 

ciff 

ft<r^ti*r, <ii^Ji ftf Ttw 

T?ll I 

▼Hfelnnii ’rt«p ntTK nfsFT 
«it«fCT '«1 *rft Wt fVl ^ ffTSTlI 
f?sf iiw 5Tt^tc^j ff’rH 

T«1 ^ fT =J1, Cl TH Sftl^ csc^rci I 
<«^5f fr, «€• itcl« (Urn 
iiiB ^cjpr f^BTi ^l?5 3rt*i 

<lTt=TtTni <11^ 1?1 ^ lt«FlT?r f^CJT 

Wtl TCal 

^cifl i*raci I «rtil dcfei 
ICT iWc^ri of«rt irNi ^mw 

iw I'st^'s •iiftiii, «r?5 

f^wt^i wni 1*15(1-^^ nfl[¥«sfi 
¥RJTI nci Btl*! !»tc*r 

«I|T«R ^ICltT 1*RH1 

licK Ills *rtiil c<fsri 'sw 

Iftwn TO^Ft^CH ¥tw-¥lt*l^ fill 


inifl % ffS ff 

fii «ii|f »[c^ ^itif I's c^ i^r 

»f«rsrt-^?i itcn ciifii 

sra I ihiT" 

f«Ti I'sjTtcira «f^H 

^CSCT cntl vt* ff'Stl 

HI ftstf siTr^ci m C’l ^JHti 

(IICHtwl ?:i f^i ^81 H I 

lie® ititfll®: iTi 

ClfTtll IT irtltll (Analogue) H 

Ityart'lT ^tl IT (Digital) 11 

iMThTT I tHI^ lie® leTeat ^tin 

f®fifeti^ lTe=« I 

TTteiit m leiei, tH^h Ttw 
T® ll 5 l 1 ? 1 ? H fiiti t? ®t^t®tf? 
fi'l'iTtei Tw c?«il I ®ti Titel it |5 
cTti» HI itTi cTti TareiteTi 

utw i»tTi Iter I ifi iiei 

*r®T?ii «^tTi itei Ti Hi ®ei wifii 
^fi wtci « iiei ^ i?tTti Ti T® 
lei ? Hp?fT fiH i^itei ^111 <tf® 
iieifl TCii ^tTti iiti Clef iteii 
C^iR—4HlTeH Ti >•• ^1 ’ifii 
ff^iHeiiyiH ^T1 I <1^ ftci 
iijUs §®i cii Tie® ici I tH^ict 
fiei Tititi Tftei CHI ilT, <Sr 
itm fr ®tei Tft 41 ^ Tiiti wet ftf f% 
«reit«ii I 

«rii®s «tcitf% ®ir n Data n 





«>« 




ore»i «rm, c>!«Piw citct CT'ev 'nwtn i 
’iwlN cwti c»r«Pi fwi— 

^ - «% 

W >liw (Steps) ¥C1 

fsrc^ fw c#ts(fe 

sMCff C’TIJST ^ «W»l 

I cs\^ 

9w ^>i«fcsTa w»^t9na 
c»r^ ^»i«f5i «fi^ ^ ^4Z^ 

I 

nt^ I ’«r<t5f c^t«r, feH, 'S'r, ^tn 

I cnc®? ®tc<F <JlT:*r» 

na tftn otn, '9*i, «t»r— 

iFfir I cTtai 

srvt-fi c^ m'f C9t^ 

^1 C-in ^tC*! 

fil« '«f^^1 Problem-ill JJfl I 

*il«R Clflsr <a^j5 UClf iR 
c^'eil iH. '^i«r c»r« ^ i¥*i iifiti 

'mt ntn I ¥ 

fin^ fl 41^ ^tH^tCll 'Sf 

l««f»i *n ’ftw cii 

i^arn ®ti?t»i ^Hlfetcii ^iw 

itfW c^Nta-^v®: «w ^aita 

^JTsti faci r I ffntta 

ca ^ cT«fi amw, cats c®i Pr^-N c»Tt»i 
c^ <af i»t fft at? ^r^twa 

isftaa ^vta m atc^. ca*R - 
»«t«i ^tm «> aiiTl I «(ta •aa^a «arwt^ 
af? fNrta alwta atw, area ^ttwi ’ajcaa 
a 


ftata itat atwaa ai i <raa«! afa 
wz^ *ftra, fa^t®: «af5 'a®ja aaintiaa? i 
fai ^aata ^ ^f¥»r, aTtf «f?Ps iftiata 
^ i^jf ^t^fi atata 'a? aar® ai i 
'^«rfaata^®ta*frp ap«i^^tcaa~c¥a ai, 
atacaa cvc^ ca ^^faataiPf 'afci, carafa 
®ta caS? I ca afta an '■ra^a 
41^ fa^'a^tn i 

aH^^^a ^ta ^a aaata ata'oPi an. 
'aa aaata ata atatai aWai aa i 

«faa5: aHSfern atta «fm at— 
aHfefetcaa sraa aa aars «ii^ sita'a ania 
ala aan& aa i 

cata liiaiS wf aaafi artc^f ataai 
«(ata^ nta caia aafei a^tirca 
fa ? c^atH apa^tacaa aal5 aara 
caata «ftn atca catatcai ^ntt^r, 
fa aar® ®ta, «rtaai ai ^a *rc^aarr® 
*ftfa, fa« aPn^&ta cai ^ta atKna wfai 
catiar ai! fa« atvaa «tai ai wtawa 
ca «ta Prrafa '»tati& tfta i atrti 
'■rtatcaa ma «rnt«R, ca aHfe^tira 
cir«ii itta ca^ aHS^cw «tati tnttfirs 
an ®tia af^a ca«ii i dsPtdrtm artai 
aa?® «?taai caaa feta-Ni ifa, ^«(t^ f^Psi 
aaca fapsi afaata aaf fm fifijtan 
at^caa calanaj astatr^ aataiftas aiiai 
dfa<*rtiaa ^a i ^tata c^P^^a 
aar caaa aattfa^ aa 
afltt cfefaf^^caa ttata, da caatoi 
caaa ftPw aar atataiftas n faPnr atita 
cs^laan. c'®aPr attcaa aitfa ^tia tattUt 
aca or«at n aH^itcaa ajaia i 
an «ma ai i an^aa «fcaa aa ^saian 
aaft wta at-n ataina cataaai 





sstffcf 'etfta i 

>n cmM ^11 iUCT's ^9i9 ^cspa *i'5 

w»rt«rtm: 

If4^ fV^l ’Rl R I 

«ft=»*i R ^ or^ita wlxn 
»<flB ?Ftw n I cnt«n v«rhi w<5 
c»fw, c^ 'Bif^i CT'ein <c^. 

^1 c^i9 c^Ri Ri «ftRi sftPr, »r^ 
c’ll c^tn. f^tit^. «*l. 'Sf’t I 
»ai<r^ ^r? ‘fl‘i=? c^ 

'oi, «tn 5?^ 

cfRi R, c>r ^1 ntsi^ sji i 

f%l ^Z9[ C?«n R C^, >9^ 

oj^i f^fci f^fcw 

®tn Rw c<?fc^ fvc? 

c»r 

«ifjg c^rn I cmt 

*itaj ^ wtcsi, <ffli 
^Uw ^*11 R (^ *Jt!i fsifs 

•fl'e ^»1 CifRl ^•C’f R R «» 

9*1 9?; 5it«3 

9*1 c«fisr« «wr|5 9Pr c?n I fnwISir 

C9W ^TR ^tC9 ^>1 

fRi I 

^941’? c?<n R R »ft«it«*i ft*r" 

9f»j f?c*i 

I 

^ «R 9% Cff’t. 

ftcifr, 9*1, «ftC5T, 9tC9l C9U Ntfe 
«if« csiflr f?i:»i cn 9CT fR9 Rr I c<F!i!fi 
C91 ^t?r f^t<sf C9R *jtcw 

^\ I 9t?(*r «m:nt RJ URCi, 9 H^^cr 

^99 C9t5| fPlHfV rI I ^9 CW^t?( 

«rtw c9tw cwRtrf m r c«rt«ttfv i 

itRi RR »ltl?tRT 


W99 'S^tJ ^1 Data w gftn ’ll Step 
9f*| wtR I 

•IISR ^tl>r ’FRIti 9<fl I 

*ltS!R5 C9C<i (els 9R 9tfl Ilf9f, 
C9*lf^ <<1 9R 

f^Rf 9 RfR 

9t?r »lf991 «l^ Jlf99 ¥HI^RS ff^ 
iHA\ af^efirtsi ^ai ( »i!9CR artflr^ 

Rt’T* 9*1, 91^ 

fl9ftR, AAA «rt*lfl 1 C’^tn, f^l9t*r 

9AZ^ fif^t Olt Rf99f«l 9R 

3if991 ^$ffl Rt« 

AAA fiR RH f9 AZA Rtn, ^RW 
^«JtR Rt9 R <11^^ 9til *Jt5|irt^9 

R C9p{ »rR (PT 91 9flC9 

*ttRl 

m Wtfl ms «fC5t95?^? 9<fJtf^ 'qRfll 
R’lSf TJ<J*| --FR ?lt<IC9 ntfff. ^HfefetR?f 
’nrst9'« C»r9^ 3lf99 9R R, 

1^^ CAAA R9'gtR 9^1, A\A 

«IR RR f^?l, ^rS^tS >19 A\ C9A 

RC99 *ttf3 I 

^H^gtca 9ts m eR9f»i 

A\Z9 AA ^R9 R, 91 f^wi 9R 
9R J|f9tR 9[R I >r»lR11[«l7» A^9 
Rl »fli5 5tf»|9 R 
^rffTRI I 9f 9^AVf[ 
<il«rtR^ 9A\ RI C«twf>l\ WtR 
’rtr«Fll79 >1WRJ Rfli f^Rflt, 

91, 9t»f 9R ^9f« R 9>rtR^I 

Rf*i. ^rN ¥rr wm Iwlfsif 
>lt^tRJ R 1t»l 9tW R «lf9 
ap9?lf9i:9 f5llf'»!9tR I 

'AAAA 9tR <r¥ttR IJRl I 
R Am >Tt¥tl¥T ¥fl1 R, 9tt¥ i|R1 ¥HI 



^ ^ ^*11 ntw, 

fwi *rt?c^fl 

c^»r>ii ^stTrt ^nnfSi^ ^at I 

'^ai ^rtcn^? awfiE, ^H^ta fan 
v^atai JFat^ ara, «fta^t«ai ^fk*T 
ajta^'aai faalai. ®t^ta«rtata cat%a f? 
cafr ^1 caa ^Fat, ^lasr fv, '"i^atna m^'e 
aft¥ *fi? ^f^^caa i ai ^f^^^traa 

»rj«r ^Hfe^a'sfiia a»r^ faina 

C¥ta ^Tfa. ca^i ^a^^ c^a*! af^m 
aw-atai 5ff^^ttaa caaa na»iatai 

catn, faiaN, 'sa, «t«f ^ca ^a at«i fat^ 
artta, c^a^ cata^a 

aa'i afaai «»ta^t«ata aa'a ^^jtfa aw 
faw w aRtatca f% cam -aa^ a^ta^T'eai 

ava lEca, aw fat® atta i caaa, 
cam ^<caa afcar ca ®ta a%a 

^®fa aFaata aaa ®tt«F ftfaca ca'eal ^cat^ 
at'S'a Ptn, at^a stn, cac^a $®t*r t®jtfa 
ai® a?® amta f¥ catma aapa i 5Ftt«r^ 
ca catta cam ftfa ¥ai ^aiatwa,' ®ta 
ataR at*f. at^a am, cataa ^®jtfa 
aw f?wt ’TW aw ®ta fa? cata ®1 
caa ®ai atcai ^?“®ai a^fm^^tca ^a 
«rrat®i am—«!i^ a^HS^ta ®®a cara 
f® cata ?caw, ca^i caa ^ai at^caa nt^ 



caF®tawta can aaaatcaa'i aw w®t 
f5f%«.ata ca?f ?ca cat® atta i 

aitata artaat«ai arf^aa afH^a 
artta amttaa am, at®ttaa atm 
ai at®ttaa ®taatari l®Jtf? af® ®® amw 
'Bitaamai f^F fV aaa ata { 

®5at<a »ia'i®f«i c^^ta afm^^ta fatait 
awi I fatataa ataj ^’^'»i®tca rntaamai 
f% gjpjE ata^ca, ®i caa aca atca i ^a 
«aaaa®tta '*?iEatcaa atc^'e aH^taca 
>rmttai acaca i 

aH^5ta mtsFcaa ^t’fa 4al5 

'a’tfaatl ^^aa asi \ at® ma aat, 
«itaat«ai« cam fa^a 'aaai «faatat aa, 
ca cata a^a 4ma afata ate® afa^ta 
fat® atca, ®ta art® ctil wta i at®ta 
faaaiaa atca afa aN^^ta amca atai aa, 
®tac«i cata ^Ttf%c®^ ac«i ca^ mitfafcsc^a 
aft® a^ratcaa cata ata, ®1 fai?'^®tca 
caa at® atca i ®tl-l aa, amcaa 

<2ft®Taj5 atc^ caatca a®ai 'at®tfta 
-aaai ®mt®tf® a'«ai aaata, caatca^ ate® 
afmfe^taca atc^ ^imtcai ata, ®ta ca^ 
mzm ^ta'e ®a^ aat—aataH ataa 
»fl® ca aa *tfaa®ai, ®ta 'at® ca aa ap® 
® faata-faatma aaata, ®1 fai 
aH^^ta ami ac^t at i 





f?rv 

'stfVni w 

«TtC*f*ftC'^?l ?9l5ftw 'iit'^t^tf^ 

«i|tc^ I 'e'9f«1t5F ^*51 
?f <sr^ ill I m^ jiw 

bw, '»#, 

^ff«i, >« "ifi! I 'stavstwai »<i^f^a 

>rc^ at? « c?5c? caff «t'®«i 
a*ic«a aaar? i c?Ntafa?t»i «r6ta ?ac»i5< 
ca, afc^a Btaf^?^ ^ac? 'aslir ata, ttw 
ca ^fa^a stafaca 

catai caa I ^aa <sj9 aac'® 'ataai a?rata 

a5, w rffa^, aaa, aa'^f®'« ^a- 

^aa a? «rtftakaa aa '»ftcai f^^fg 
•a?, aai—^fetaata, canga >« a^tgfa ^rfara 
®ftai cna ‘aa^ ^ca?Far?tl«itfa?* ^raii 
?t?a Btafara ca avo^ catca 'ataai 
caaifaia afa ar^i 'e^fJi afa t5 f?ti» 
?a ^:a a^ tstatiai ^utfetaca®(Asteroid) i 
aiTtfetaia® aiafa wf< ac^f, ^tata a« i ^tata 
a^ caa? ^aa^a'a as fna 

caaia'e ^tat«fa:a a\? a'p caata ai, 
^traa Pmta aacaa art® r ^atajrara'Q 
caai ata ai atari, caa»f^ 1 [a catfe 
ai»i I ^t^ ca«l^r? a»ii awi ^tfetaca® i 
'e«fii cit^ «ar?, 'sti at^ata aiiraai 

af»i dr?t^(i 'a^ ‘sr?ttj(wa aw arts 

isaf^l (ata csaii) atfa cstca oral 
cacai ana, fa« ast*® catc^^ ^«sa aa i 

’?^tcafa >»ii art^atat caritf^faa 


faat^ «raa •arati fnfaa (Ceres) ®itfaata 
ataa i f^fa aaia a^aa aafswa. ?it^ 
®gta -"laattaa 'ajtcaf^a nfaa'ta w 
aaraa i ftfaa "^c^a a^^ faa^a^ ?c^ 
•itawi. ftsst^ora «a aiai—®^ 
aac^l aatana atfaca atcai <a^ «CTa 
c?^ fk’>\ ca. c«fTtf®facaai Meat 
aaaa aaata faa ?o» atcaa fa i faarhs 
«iaataff^ aaf® ^«taa 

ara ^»faaiat*U aac»ia—fafaara artata 
aaa caai atrai caai ca»i, faftiaa 
a^a'aa aa«i ® ^^"afsa aa'aa ^fSa 
atatana i «iana feisacatar ca, ^^’»a 
altiar fa®la^ cat's 7^ caca ara^^a 
^laa <aa a?«a «tata ^f?i»iai 
«i?ata*j aaa ® ^a**ff^a aw 
«arc?a «ifi»caa a«taai f^i Ma 
fafaa ^ttfaf® ?®ata ‘na^ 'sta aipna 
aaa ® a?*ar^a attar ?®ata catosa ajsi 
carta aa<a cna i 

feafa^n a«tfN aat'sta «rta atai 
•fnfg‘Stati^tfaf® ataftai c<aTtf^^wta 
atf?t<srt'?ta «rtatta fai artfaata apMa 
ataii a'^atta a^tav <sratl faalaai 
a^caaRaa ^t^'sti ataci i ®rfri»PU5 
aaRar# igaata'st'ft^tf? ?ta nfiraifa w r 
a^cia nf«a jart »rtaaRs a^n af^ 
catattai ata, 'sta ata 

^itcatffsii ijata aa'-afaiga a'«l caai 
atca, fa« m aitcnM af«w iit» <af 





•flfti *111 *fr?i «tJr ir^ t? 

iVw Tf*T mc^ f\i »[*iCTi ui*(U!i 

ifIVs ^ «rtWt*FfRai *5tfl 

wj ^11 ^ti 

^ «Sf?%f»ll ^•liltfl ^t'ift'V l*t, "Slf, 

w*j «f^f«s 

c^t^i ^ri-sf ttcia 

-i«f 11 «ft6 ci^ 111 i11 

wti ^itiiii ’Ticwi ir*f-*rc*>, 

liwi n »iims 1^ 6Tife iJti 

W 8^. ( f^ffilH ) ClClf «“ 

(^11) I <5r^ttsft f4 

m, 'stfl i^fi 'Q9r«ii 

17’h fii'm *Fil «:ts itc^i 
itiii, «tti iTt»r «' 

Itlwi lJT>i 4- Cllf 

!• it^Wl 11*11 I 

•ifit^i «rtff« f% 111 'll! citi. 
ll 11 55'5'C«fl 1^ ciic®, ^1 cn 

C11 liltlJ I ijtntci^ 
«if«*p»icii »itiiii ci^ii mcf, fi« f^i 
fiitci c4itwi 11 iici iw '«ii 111 
«rriiti nil ii-ci^ 

iw citit in, ‘sntiiB fii«n 
stifitif irtifisiJ 11*11 «itcitii'i 

iftin cni ^rnf^i c^sifi 

Cl I’f cm n ^ti -sf^fsi 

few ^^1 nil citi it*n 1*1 I's 
'itmi ni, ^ ic«i iw 

'i*sfei m 111 itn nK cw— 
citii, «*tt i*5fei «rtiii «rf«- 

fPi^ m, '*^1111 niK HI 
nw mtii «itff5 i^f*itci m cm 


«Ki *lti1 cm I ^fellt^lHIll'JUtl? 
«it#r* cntititi, citmi few fiffet 
itci fif«a iiti^i w «feti 
'oiti»>tc¥fl ciiim 111 **1111 'Hin 
«irtf f^Fl Cltl HI I '«1?1 >4 Itfel lllf 
b'S^n 111 4 itl*i, '»icili5l ill^il^l 
fH®r litifm *Tn ifei citi 

fific^ ^iifiti iti in I iiw 
iw ill ^ liff ?-iti ni cm 
in 'S^tl Sll-^fli Cl“t $P« 15 I 

«ritH HIT *jf*ri1i 

nibcitm^i ^ipcm ’jfni'ti iirni 
•11 ^51 Ilf? VC^tfe 5l^ 411F itfei I m*ife 
.ant^i ^1‘ici \5r« 'jfii'li ^iti^ 
«IC1 ^l^l W 40fill4F 4^1 
v*nn i^s Clin i itii ^yfifli 
nmi mfii, «rnn 

itci I tan 111 'I*® fH*Fc^ «itci, *511 
’«^n ?5i, mn fii^fvs nil *5iT ^11*1 
^11 IIBI 15 I 

41111*11x11« ^tcsffii -arit^ ife «rti'8 
'itxii n^i nxBCT mtitfi 
Witi w «iiti*rtc»ii 4111^ w mi 
11**111 *n:*?i ii 4icii 

itititfi int ^jfiit, 15 '6 tw cm 
mtistfixii nxixi isi fii iiw li w 
itfexii 4^1 ci^ I 'life anti feciiti 
15 mi *Fi'm m *11*? I m c^Fti 
411111'l'm m ^tiii 

irlfi 111 

•ffi-5^ t5 ^nfe *itii 4ntii39pn uti 
«inm itfeiii i«i 'stfe t? itmtfi 
«1W *lf« ^ *9tin l*iClltl 



^ fwmim [ ff* 


f¥| fsr^ 'BTtc^ft «I5» 

fci f 

>ir*i »rtc»i w €(?!! fnfflw ^tf?- 
^fl?r *ra «jr?t1ii «f^?r 

?ciici I <sr^tlTC9n 5i«p»i 

«I 'ij'»f»ni 

<iri?ti«% 5F^*fc<r« nfasT^'sr ^f, «i^5 

<<«f3j?f cftH <£r<5t«i c=i^ 
5t»ii «r'®rft'® 

nnsftt ftf®i 

’FTcsf «sf^*i'«f^ f^i-t?r 

wrtf I 

clrsftR ft^fl siMtS’ftW 

mn c?«?i 

I »ijt^sit9 «i? 4*iM 

cftJ? ^f*r '« »f5iic?f 

firw sfm^ 

^[C^a 5t?jf?c’P ^ 
ifi^nfiiafsita >f»it5T ^'ca i 
fJB^cwa §1 anm »?<? 'e 

«jta ^fa^a aftiitvtft acaii 

PltSl I 5taf?c?F <41^ affBsi ^ap 

ca^rta \ata i -tfa <sri 5 <Ft^t^tff Jiw 
^a« >fl'®fqa wiaaitwa 

fra I 

<arftl fr*i ^traf 

^ftraa afa ^ ^wn frca 
^aifai wa ^ ati’ra 'BJ^[''^t»l 


«ia^ ^traas# w f?ca 4? iff'%tc*i «rt%® 
«fft^a apfifWl cT'fai fa I a4ftli 

wna wtai afa c?ai an ra, ’«^ 

jfvij^ a^a, w ^^atraa 
wtat «l5r¥ ^’fjS ftft a^aji ca'aaifw 
m^ ’atfaataf tirft*ii8a ata^aria 
atai atataa®: aitfSa ^ata 

"laf^ ajafta a at f ca atra i 

-arftltwa aata ^ aisata etq 
«ftrf I 4a^ a«atra a«ti fi, a^a ^^r« 
<4ia^i «5rf «iaiata^ |fai fra ata— 
'atftiaa ^ta^ afiataraa i '^sta «aai5 a^ata 
frag, «Jiaf5 <srf faf^a ^ara ^raptaraa 
ar«i at'S ar'® fca nr? i ‘fla-saaft a® 
frsf vfl^-oialB isrftli fa^aa^atat?l 'nfaa 
-ntsta frn« «tatraa aa^a’j^l i fawta^ai 
wtraa ca, cata <jial8 ^raptana fafaat 
‘Sfft'i’i^rfa aana nata a ^f’nf^a 

a^rafn caata fra i cara 

>4? a'®«faa a? saa aata fca «tta aaaraa 
af® (Inclination) fca oia^ nfaati \ afa 
facaptara isfft^a $«a ac^ atra, «ra 
v4iaaa ^^f%r^Ja <arfti-nfaati ntaata aai i 
‘4)aaa ^treiB nftata nt'sai cncfi *4iffe 
nfaatra <stft*n ’tea?» 

«t?ai «fta «aa^t a^at? atstfa^ fr*fi 
«4j| aaatra—^(araii « daftl? fe«a «aal 
atara fra atrai *41^ a^atrai »wfa 
caftatrm aa i 



?RT1> 'sirt'Q Sf 


t5 n^sf«K^ 'BTtw, ^ftT5 

'« arfW'St^f ’TW ^C»jfe«liT 

w fetl’?*! nfat^tfl ntfl ®tc9^i 
^ ctI, T^ ftaftsT* «fnc^ 
wv?{^ ^Vt I 

nrK-f^wtw ?t=r i 

<<^cni ^ws '■itcn »rtw? 

%%in «itcsi(a¥rt f»ifii^=ra wn ^ i 

’it«fl5‘l stc^ 

c^ ’r»nf f^aitcsT? srf® «ff^<*r 

fij»i I trair^i^t? 'e «i^- 

itc^fl «rP* 'Srfl ^siatn I 

^5^11 ^<^91 5^1 '^tt^tl 

csW 

§nt^c!is csit? *111 c>T w <^1^ 

=Ttar «rNf^^ 

*rfl wc€f t'o 

ctmi 9itt55 

'ew«fi|!T I f^fJT 

f^'Jhr ft<5, ^<rsr 'St?i^ 

catffc^ *r?t< Pnsfl^ 
fifiFtfl »t< ^cis? I 4 

«fKflt«f—« »rt'T 'Srt 

•<c^=!rtw nfirs^ c^r^, c>t^ ftjii 
cwc^=r vtt^? Iff fsii 

cwc*iii new 


^ta *r^w ’^^911 f«Pr 

faa3t*r-5r.ts «rNr^nrf»t ^aw i 
JTtf^rsra nt3i fawfcsii 

aa^sia '*(tc»jta i 

>ir9i 3Tti9i 'scaa^^ ww dew 
^wiU »it« af« f^fSr ¥»\tRai 

faitfa¥t9iia ?tjaa*rta fnet w=^\ nwaTti 
ff«i ¥^J( « •iTf^ ewew 
ft;’?* «itt9itc¥a c*ft»\tat^«r*Twa «r¥ta i 
3itt9i ftsft fentft 

9lt« ¥H=l 4i^ §55f«(¥tc< ^ftl 

«fti<[4^3 f^ft »«¥ ail 

ftc9^H I <5tana ’rtt«i 

ft¥tcni ft’<fa¥t9ica ft¥¥®ta ¥ti:«r caft- 

?tJ^ ¥ca5i I •ii’rttH^ ftsft fttft<tTt^ 
*itlc49i>fcq<[ 3Tti?6^ »it¥ <aa^ 

sicail ftntft¥ta\ac¥ ftsft «rf^ 
?tcaaii*c¥car *tftn* fca^i i 

'i^>\ ^lt^9^ ftati? ¥? «ia^ 

^¥ ana ^ca^ ftsft cartaii ¥ti¥, 
at^ c«fc¥ ft<<s '9*rc9ii'|a§ja* fts^a*! at^a 
^^tena fe^fa ft^a ¥ta ^ta 

9fcaafta «faa ^rartcaa i 

f¥¥ *rar<-rawtw ^ta '•¥¥«(< ncaaai 
^a ^¥ nfaa^ aapf i ^ta ftart^ 

ftar atan ^?:9 |^|c 5(« ^irtaf 

(Charge) ftain*l I calta ¥C»I 

ntc*! ftsft w ^asajftsjf *flt¥ta 
(Oil drop expt.) aiai tc»iflwa mntH 
ftfrti *fahla f^ft c^m t5 



• •• 

cutfe 

»Rqst*t *tr«rT «r»rtffl^ i ^»fv- 

dff® 5fB?r JTCvj 

fsis<rf« f^fsT 

»rt?tc’?T ^?f»Ri f^far 

Of^rttnar. 

CW« I ^C»!«FCttl®9 

Cf ar, ^Tt^lt’C" ( ^ 

•f«af»ff« fHfPm ^?) mK 5?t\ « 

r5r»i9 ^t«rr=r 

f*rii*f1 ar8< I *ft5f 

(4*807± 005) X lO-'Oe. s. u. 

3TtW f*if«!aftai «rtr9lt^- 

’ft?ii «r^t5 ^trsf 

siCTtf^m I c^r »r*nr 
*r^t<-f^WttaT5 C«Rtf^^ I 

Stkfl c^t^t*r (Quantum 

theory) «ff^ll® I 

aft9 CWt^t*I* I «ll^ 

^t9tC9 <flaf{e ^<t9Jrr9 CT?^n 

'SIt’H V9m Tt^ 9t»rt9far¥ 

f^S5^^^ 9t59 «fc»in 

t CbV 9¥ 9l9l 5f1»|'l «iI¥lB fffl 

¥t9 araj ¥t«r5( ata ¥tw ^fkim 

cat¥ «ft^'®f^i¥ caca c¥»i1— 

^¥ atf^ ¥tatata i *a¥ 

¥rti»<t¥-^i:¥a atai ^aw^f 

—taa ¥c»i cat¥ i^fa^ a^^il 

»aaa fst^ <«¥¥ naca fa^faij ^i^ifScaa 

»r^<fjl «aa^ faarna ^awa i 

niVvta atai ^alf^raa ^arhi 

•aWtftaj ¥at«ia 'aa^ caatt*!a Plank 

constant a<t^a wra I 


^<¥t»i »rraatta /spftaaiafn <aafa 
5tafa¥ cac¥ ^fia atata a^ta i 
atr»! M^ircaa ¥rtata faaf*ftia wz9 f%fa 
wt*i¥t«T '¥Jt¥tc®^ «i¥ atraai ¥^'¥ 
fif?^ ’ja^ta •It'S araa i 

attsja «rnt& car¥ ^»ia atcaa art^ita^ 
f^fa ^taat«ai-f^a attcaa «ta 
«2f^*i ¥caa I at^taija^tfl ca«9pja %af^ 
at'fa ¥ra f^fa at^»{ ^na 
at^l c«(a5 aac^ aaa ^a •A^^ <a^ acaalta 
nfacir^'‘S f®fa aftia (Cosmic 

rays) a?^ aatta aa i atca 

fafaata <aa^ 'Jta atai catcaa aa atl>f 
at^ ^t^ma =?ar ^c»f¥c|trat*f 
ntiti:'® a¥a «Ea I Cosmic rays ata¥at« 
f^fa ¥iaa i 

atca fafaa^ta ^Ttfac^tf^tii 
ciJ?fcata^a *fat<-faata 
■rtata a^ta f%¥ 4cataatata ac^l® nc? 

«ifalS^ i?a I ^aatra at¥t¥t^a cac¥ 
at^ ^*rraa ^a (Stratosphere) cac¥ 
a^a aa^nai acatacaa ^caa §*ra 
a?t«ftaf«¥ aftra «r®ta f^ta ifcaatl 
¥caa I 

ftf^a can cni¥ f^fa *tt5“nf5 n¥tav¥ 
^ntf*r at¥ ¥caa i -sfta ^^n a^a artcn 
^fa ^taaj^d aittna <aa^ vnat^ta If^iita 
^TJtcntfncana aa f? ^Tf^c^na nw 
ntrawa n¥ cat¥ ^tc¥ ^wta ^ra-^a fai 
aai 

^®ta«ar^a naasta «rarra Hn ^ 
awj «rnfan1ai a’^a wai #tit 
faf¥f aaata canca? ntl I ^f^a^ 
acar aftta-f^wta «i?Na, fMa ^ m\ 


mtw<9f^mlw 



>»%v) <mK 


ftwt=r 01^^ 5|^3T I 'ast^t?! 
f^fsT «TN«fM^'8 cnui?^ I *f*rt<f- 
sFcsr 5rrrn f^fSf 
C5ltW»T •lt'8 ^C?S! I 


’T'Ntir a'Wi^’t^r n? ^PNtt’* 

^»*'9 ’ftc’iw f®wt* I 
-at 

f6a’iw%a i 


f^®5l?|-f»W TR5\1 '^ttl 


»rtJ5taT c^ta 
ff !»11 affa acsic^a, cvrc^a 
aMta 'stat, fac^r ^tai 

«rt-n r at^fa^ ^rsF ca c^ta «tata 
atajra ca cafta fnafi ^ai c?1? ai c«Fa, 
^t ’T^lar^ara *rtca at^stata ataica 
^ af^r aai ata as^a?? t ^fa^c® 
<aaa 'sita c^ta ca-i caatta 

cvta 'stata ataica f^’J'tatcaa aja?i 
acani ? a^ata ¥ti»ia »ra catia f^a*tfacaai 
faaca •a^a^ ca. a^^ca—-flaa f>, ^i^asa 
"Wta^ at^«tata ataiia^ Rasta N aaista 
^9j fenta I 'ill ac^a a-fa’^ ^tatcaa 
cacn^ ^cac*aa '^tata atajca^ Ra^ta aia^i 
nacas i ^ra n^^ca ca 'aacai a®a ^5 
fa, ^ s^tasta fra 1 ^taas <iiaar« 
marfa «»f®a^ ca, ftatls atR ^raa^: 
<«at«f^ asfjfea 1 fa^aas: abac's 

cnr>i a^taai atR sjRffa 
can'oRa nx^ catntraR, «traa «rtata- 
«nrta «rR atai faara RRra n^cai <iia^ 
wta-Rwta. Rn-atRsfj, «i<ifi?tR, aat«F- 
R«ta «n?R arr*ftci artatraa aq^r^rR 
atRajtfsff fcai R^a aqRa^lB sian 
aaiata R| call asta 


'5if®a«!S '«a<t'«> a^tsflS ca «ra«a aa, ca 
aarail «rtaai 'atatcaa a^^i aRt^ 
atarai 1 

^ajtn^ Raa aafta aftai'e Rtta 
arac'ira ca, aR^tatl fca a^«tfta Rwt- 
«ratcaa atara 1 atca ^a aa atR^j 

acaara RR at^statcf Rwia atfa 

sfa^ta ^i¥ atraaa artata 1 aca amfa^ 
atR^i ac'aaca atraaafe aR^af aaati 

Rfa ^ai5 €f«ta feataa acaa 1 RR 
araa, at^^tata ®aRa a^a’M 
^R (STfa aac® fca 1 <41 ^carC# RtaH 
«tata RR<5 faata, a^a, IRfta, ^^R 
faacaa at^otata «rfaR aat^ 

fca I 

'at«i aqqjtaf aaftcaa ca a*racaali 

aRf fcatf I anai «tatf wta W- 
faaitcaa af a| caai fcsf 1 <«aa cara 
«rta «>" aia artcn «rartaa aaattaaal 
Raca f&atatai hsrfaa aca aca aat cac« 
ntca I RR aij <4l Rata Ran ^a| ca 
tta a^'ar caa ataa R, arta 4at*l 
-ataat atl ^ta anata.: aaRwta s*a^ 
^9W aa aMi <atai anataaai aatw 
Rtt RyR ataat Rca^n arai aRata 



t*% 




sfl '«^j5« ffi*r*il 
^ ¥w f^fir ns SF«iri 

c^rs •tt?rc^!?i '®tft'Pl ^H»ii S5^t«»rctij 
fircit«rt5r c^ f<ci|% -t^ 

^1 ^?1 

fti<f I >Ta5vtc?a 

«rTf*r far-fJi cs?ta f?rt? i 5Fta*l f^, ^ 

♦m a»if^ I 

artatcva Jit^artai at^»!i i ?n«nta 
^BB'sa aja^i a^ai »T®a f%ai, 
c*i^t^ arfsitcff? 'JsitceitFT faaai 

Pi’fta at^^ji «tata 

Pf^fa «4a^ <sf?»i f%at, c’r&i 

’^•it?1 ajtntai c»r ’farai '»rmttTa ' 9 ^ 
a'JFar, <« s^ai^i f^’i'tTfta (St^cfa a^farlS 

»Tf8r ‘fla^ ?ca i ^ca 'jR^a faf^ 
orcia ®ta-fa®3ttaa ^arnRa ^rw 

^rrata-fiTTfa ^tfara c^^icai f^ai, (?r^i 
f^'ta'stca fasta’ittn’F i 

R^ta ^a n<« at^»« ^tata 

ataira R'a'i ?ta ^ai^ atata 

aaai^a ^a '»itafcaa i cqaf—^•r^'S' 

atm '»t«ta, -■afa^tai ^a^ Rsa— 
R’vtaa ^®ta i 

«r:at«ta c^ta aa ai i 

»rtataa«tta wfa «i^caa arr^ uq^fTra 
artattaa at^ati ^tata affe^ fawta, '8i<a‘^f^. 
fnn tft'fRs atc^a arcatafa 
fa fa I «itai 'Itai fn^Ftataa 

fiatfa ^^caaft «tata atarca i ^tiarl ca^ta 
Raa aftac^ fta 'tttaa c^tai ^^caaff 
«tata afe^ atf^ ^ttaa st%i fafScaif i 
•ifl^tai af^aii ^tata atca ^tai 

artapfT ^«a ¥araa aJ, art^lRf i 
cfta faat Jfarf cft^r Rc?% 


artata ataita ^ nii ^ ^C¥ faawa 
a^aata arr® ^tat'S ^aa at^artata ma 
caa ai f% ? fVa c»r aai ^tatai) an»!i 
^tata §55Ra»ta ajrw < 2 rcaa «tcatwa oi^faa 
fa" ai, ■stf's faa ai i wtw «rtataR 
nr^ai ^f^acaj^ <strta(ca^ catff n<« 
at^ni ^tata fawta. 'arsfa^f^, a4a 
faaa •r^tata ajaai fcaca, vtiaf^ «arcaa 
^tsr aasta cal i tflaacai ca‘ff ai 
aftifatraa ^mi§ afai ^aR— 
"^tfa !atfa» ^4 ^al ^l^ca, ^ an»i1 
«tata catc’t feBPpra^i faca? St'S, Ri 
at^ai ®tafa fesF^caa Ra't>afa ^fl f af| 
c’ra^ai atfa, fva Ra'i ai pRca Raa- 
<sra aa fa ^nua ? Ra'Ma atatcaa ata 
aa ca, ca[\Ra catc¥ aa afaat «ta c^ta^ 
’vfara, f%^ai ca «ffatat« aa ca, atci- 
atcl facsfa fatafi alai 

^^ca I f-ta'tc^ af? Ra'Wtaa mw a%i 
affac'® aa ^ca •itajta carta'll ^tcn 
a'sai 5tl, ^ta •Tea atcaa ^tai ^aa 
ac»ia *ra Ptfaai a«?lcaF atata at® flat 
af^c® al:a i” 

^tcarl caai atesa, «f:atBfcaa ®tRcal 
at^»ii «Jta aaai a^ai ^um ac*a. 
®faajc® ^tta-Q aca i 

usatca yq^li «ta aca aitat 
^spRa'ta sfc® ca ata a| |f®acai aaai 
=aai ama, ®i fa a^ta^'aa r ®ta 
«tat fa >ta»i *ra«fcataj ? aa-awesr 

ca na vara atij fa»rtra caat ata, ®ta 
atal ca ’t^twaara ®i ^a« aai ata at; 
®ca a-<iiaatai ®t»i a| ca c^tcant^fa, 
®t'« aai fawta faacaa w a- 
^aatat a| cati:^ nc?ta, at cart Itai 



f^wr^ fkm <8ftC!T5r fl^aRK Mf 

ftn *1^ *iCT c»T’T’T "'fll '5T|’«rtf^c^ 4«pi§ ’('‘ji mi 

vffi sii p ctir^^ f?»iR I ’ifSR—4? rYc^I^i 

^* 1 ^: <nm «tcfi)^ «frsr cm] i 5:»i c»r «iit^ «ircf, ff« ^P\ l^i 

4*1^1 ^t«l f^c<rci3r, 'Ij-si ^ ^ ^f^cw f*fc^ ^ 1 %\ =fai ^'5''^j ctT^c 

m f'f’f’ttn I 4 c??f c’^rc^ i” 

«<il «rac*fa c^wWir Rf? '4?18 ‘aI «fjrc«r wrf? ^'*rj fecsr^ 

«f«ft*r ¥t9i ’ll!? ?C5Cf c^, cei<rc^?ii ^®r <2fcat«fif i ^r»itc?? *ii*r tt?il ’Tt^»il 
f^«F f¥i sit«fK*i ^66fnvi »r««r ’iwsr, ^t«i 

I •fl^^itar ‘«ii?t?l c^t«f '»i^ c^fR ?^ar5rtc«t3 f^'!(nf«5:iia ^<s 

ffiiT ^tfll ^h»ii ntca^j '4tc^iT I 

5J11 cwt^i '®t^t^ *f^t*ri* f^g ^ I 'St^ 

Til, ^*fra 'ttc«f9 c?t^ a'«ii ^11 

ntcsJT ? 'BJirn m c^t^f 5i9i c% ciR 

It^tlf 'illfS ’iff’® t5 1C® *f«C‘f9 ^-^ITTfsTl til 

llfBci«n 5t^C« 4Rf^t9!=( I C?tt«f ^t^Cffll #t5 *1^ W1 ffit^ICR I 
Cl, ifiitfSi i^c"t« ifliis itii« fiwR, ftH, fi f^ici tlir 

Tfiitc^ 11 I 'lit® c»iiti in tj?i I'? mt? icn ifistit i 

iti ^csti i3»it*r I iftaRti ic^icii, ifiitit mti iti iifii Cici5^ 

•^i’-f 111 ^TRcii itfin imi iicii inn «titi ^i«tfii *(c^i mm 

itit&i ^Ttiii 'ff^n fnitfi, ^tciiti fici c'sjr fii ^\ i »i«il^ 

ifiii fnfic^ ntfs 111 i” icift^i ‘^itici fieri ^IS c?«ii icicf i nfiTitil 
I %Cltl*tl1 flftl JT! I ’iflfl '8 *f* 

^fii it^nfetci iiciii iic>i5T ^Ri hwifii ncii nfiitn mi 
iiesi cici Cl, ^iftc^i 1'® m i{5«^ icim I ‘nii nw hwt niir 

«(tii n9iti, ntw iW® I fiifigfii ic^tij w 

41^1 ^tii it^n, <8 c®i itc®i *fti! 'iti's ^iti«i "tciii cili ‘flitR m 

iiti ijtnti Cl, iiini nfa® 'eii, m ilitn nfiititi flciliR 

irfv it^n f^ic® «fli|-ntij ^tii itc^ii, fii ^ ? 

inti c®tci citi itcii I iicil ^titni it^ii 'stn 4i^i itn i 
•iTm ifi cm Ig ifftii itijtj?! Cl itii cic-ti fifii *iwti i^'sri iw 
8iifi iitm 11 Rci, '®i iit^ itw I fsjcici iit^ m citi itn ^1 

^titi 111, iMiti 11 \xm ^-Ptutn iini ci ^if®* I'titi ii-ititrii 

^^intij tjicia iiiti Cl cil, ifn f^ci iiti^ 'll «fitfii 

HI Itl I 8|tlttH It^lt Itltl 15U^ Itlrtl 





If f^l’^\T^v^ ‘flf W 

fri cncf I siifT f^ c^ 'ftii^, 

ftfl’fV, 

ftif c»fcf, ®t?1%^t'?l tr«f *it«iri 

sfni cftftsj, ftnsf, 

|Pr, c<sr«t3. cs^n, 

^itf. «rrff»r, ff»Tnt^t»i, {6*?. = 1 ^ 4 , 

»!t^sT -tf c’ff «[t*rr«i «i 

w»»t I »it« fC5f ^5C??r *{c«fr 

fffe, caisf 

^t^»ii cTt-f 'iic’r Sit'S 

w ifif 

cwn ^nftaj cfl'Qitf 

«jmi tf «rt*rtj:*f5 ^tcij 

jjcsr ffli ?5. ^tJ?« fM?il 

«p^itc»i^ ftf fw fs?c^ ntfa I liics 
ftrw?i nrf ^n ff<»ft 1 <^1^15 
*if fyi *111 C5iit?i if IS 

^f«r ‘flS f 91 ^95?t, «C9 

cfitrst's 9t<ii 'ft« I 9t^*ii if I 

C59tt99 9K«I1 ftf*r f9t»I Ri ff ? *11, 

fti*l 9»1W 9? 9^199 ^ 19 I 

ftCft C59t9 9iCi C9 f*lf9l 9m*lf5 C9t9rtC9, 
Ci^ tflf fit! C9t9rt^*11 99C«1 if 9 ?C9 9l I 
W«1 9t^»«ft9t9 ftftf ^Cn C69tC99 9® 
Cfti f«ffiW9 f9fff95 ’ftil fl?i i1 I 
fftft l«9#t C5llt9 ifIS ftsitlJr9 9n»ii 
ft9t9 fti*! fiW fit9C«S 1 C9 

feffi(^9 flSii *j[?C91 ftCi fti 91, 
ftCi Ci i9 f9ff99 f9C9^ *ltCM^ 

'flutm 9t9»11 %t9tf ft*l ft9 f*lC9Cl^ I 

9ftH91 if? 9ii 

f9?9f 

91[*T 'ft9?t9^ if 9W ?fW 


til, cfti t9 9rff9«fi irroi 9 ot 

iC*l ff9 *11 I fitiUftti ^99itf9f if®fi9 
f 991 itf I *lCf *11 

9Ci itlc^Cf*!, fffCf*lCf fSSft? 91 9Ci 
fffCfi, fH*T ®t^f9ft^®Cf fft9tHft9 
91 9Ci f1^*l ftl® Wf it9l ff T 
iUftitcfl ftaf-ftifi9i f99 fifcfil c^ 
fB^9 iffB^ 9J9it9 fC9*l, h*li 9J9?t9 
fcai 911 c^ifsi ^fr9, 3Ptf,. ftwi, 
c®fii:f^t9 if'®fi9 iCf ft*i9i 

f f9f^9 ifflfp®—ffaff iilii if 
f9c® '«rt?9i cat? *ii i it's*! 

f^atcf f®18i f9i, ifiifta*! 
ff<^t9 f9i, cfiti*i fapatcf 
f91 9ic« c?ti c?fi 911 c«rfifnc^ct9 
ifa'slai f 91 itacf f 9:cf i i f 9:m*f9 
CR9 ifl5 ci '5it9f iif, 

if ci^ ^ft9 f9C99 I 49f9 99Ci9 ft«ft9 
ifft9 ®it?9«l C?f91 CiC« ntt9 I 

^i9 ^99ltf9f if 9fi «r5iC99 fti 
C®) ff f99l ^9 91 ( ftl|t'91 'flii if 
f tff ifsf 9ii (iratii i fci at^ii ^9t9 
f9®t9 41i9 ^iWtfif iCfi itf 

f f»ltc?9 if969 ifec® Cft9 9T??f99l ^9 9l I 
f t9t9 §W®9 f9 i^f 9t^i1 ft9t9 ftwti 
nisei's cft9 fte?^ ist9T9 (ciai—^^eaf^) 
cilfetijg ®f9 itfcit ci ■ ii ifcf 

fift'^9 nif cft9 fffatfi 9:9t9 fit 99 1 
« 

fta's «iif^ 9jtnt9 ifj f99ta ifi 
9tf t*^ Cf Ci9l ii9 t9tf e?9 9C9X 91 9lf 
f9jtncf9 iCf f9wr9 iiCf ftCit59t 
fC99, fi9 ff« ilt9l dfe fSH fifti, 
ftC9i, f®^i f91 9J9^t9 

fC99l igCif itt9l n9tf1'9i, ^r*f,fti- 
nt« if®fi 9J9ft9 ¥199 ill 





«rr5*fi^ •«¥ IB ?i st^'a ffJt^ 

3Pt® « r«fR^C¥ C^t^tft 

^F'frt •fffl^t^i «5iii ^ai t5^ ®lf?f. 

^»ic® ntffl I jjHi«rtl5a 

^c?r5 c^titif m 

cnc® nt« I «{tcai?i 

ng^ 5?u^5t, ?FUaf?i: c^wrhf c>r 
c’ftsf w sfti 

^ cjf^ftc^ ntfflsf c^, 

'StTt'Ofaifl »IWJ ?t^911 'ara^M c«t^ 

®Tai, '3«rsi c^ ®tain 

nt9c?i 'arts ^it^r c<Ft'!rta ? 

ffnizti cnt^f^ «ftc® ^rr^, 
c»i !i1%*a *icaj ^ij^ftfa^ fsTatfei a 
^caci5. ^1 «ra’9| I 

^t*iai sic^ afta-fta, 
f® faaca?i nfa«t^l f^ca fag® 
^ata c^ta a^taa orfa ^] i «fta!«ftf®af 
lar^f^taF ^^^ «Tta?t^f ataaii laf ar^i an 
ftc® ?!ta I ®ti(t^l tac® aKsii ®tata -la?- 
ast^ta at^M i cafta afla« aifata <a^t^ 
c»i m% «pai a^tcn^ ac»iff i 
^^raaff ^ai « ^® fan^ -la? 

<sr?a apai w i ^at^\ «rt^ta ai a'-r “icara 
a^ai 5fl VI atafa»ita, »i^^® « «i9m ^ta^a 
®tai ncv'e f<F -{af ’itii® ai ? 

fa^jt® lacaw c*?a^iTa aeata *rcaj« «ftaai 
iaf®f^ tim ¥art~«a', cat^, ¥fa, 
•ftajtai, nm, itfl, l®jtrai 
f¥¥®*i ‘caat«’ vattiB® a¥ ^^racwa cajarti 
^ftrs asia^t ai w naa fantna ¥n« 
ajais® i?c*f c»r<tfi« 

'a^ta® «ia *aitn «iii ^tai 


at^*n ¥^i a»iata naa ^ata«¥ 

¥¥1 aiaata ¥caa, ^fiaa ^iw amta^ 

‘4i¥ an attsf f¥ ai ? 'eiWtaa aapaj, ®i 

ac® =111 ¥tai «i®jtc3Ta catn at^*il 

¥ata acaj »ra ^^ta«?f "lar (i?t¥liai, 

« 

ata ga^ ^afa at\»ii a^tns 

4a^ 4i^a aja^ta« «rtc¥i '®ita ^«ib!*i® 
•iia^ ’«iata«¥ >aaf ata fan a¥¥ 4irBl»i® 
<iia^ If®*5(c4 iaf aja^ta ¥ai f=i*nl 
'fl¥ ¥ai aa ‘aa\ «faa{Ba h® nttaa® aa i 
c¥S afa ac*i—ca¥^ 'sitatcaa atata 
caw^i'«;Wna at¥ta ¥t^, atata ¥t(^a 
«?atcaa a^c'SF «itaai «ita ^rfi¥¥t^»! 
¥at® ntfa---®ca fa“Ba^ '»itnf® ¥ai:ai i 
f¥¥ c¥tate afw ^a¥a aa—®a*i 
’af®’-«ftfa® ^a«n=i •^^caa »iaa fantfai® 
V af^iai nt®a-t^ta ®a»i n*rt<IB 
nt'sai ata ai i f¥¥ «j^«fa nt®=i- 
f^ata fantfaf® ai ¥faat^ nt^afapai 
¥ai a«a—®tc®« «rt*rf® ¥aiai i afa« 
ar¥j|Bc® ca ¥alB nfa^tai ajaara ¥ai anns, 
®i 'Jia^ ®tatfB¥ ¥¥ atA»ii ac*aa cal, 
f¥^ 'sat® ®tfl a&a^ »iTcn i 'ifa®tai 
¥a{B aia fac^i ataiifea natail ata *it»\cl, 
®aa at¥jfB aa 'laaattaj i 

¥tC3rl §dfai *ifa®tai afaata ¥atl 
aca aa i ®n ca na afa®tai |f^ 
am aa»i «r5fai® anc¥, c’l’la-ntafa §aa 
^cai¥a®m ¥at« c¥ta apcal 
an ai i it'ai ¥atc¥ ¥ai, araa ¥ati¥ 
fal ¥ai, atnc¥ n«tta ¥ai~c¥tai¥nl 
aa<mcatnian 'mata aftaia aw «iilta 
at a«U¥tai,>itataaaiana aw ¥aa 
^®taaac9i cl*ntca5ta c»iata c¥n ?[|^ 
cal t ®ii« •laatl aar %$ atvil wrati 







8«% 

^sf9[% «im?i '^tfe^- 

^tsitr«r?i ^tcf «T*rfaf5® sr^i 

nt*rf*ftf“r ntwi c*it^ v«ri, 
grtc-r?i 

nf«®Ni sfir 

5|C*» I 

3rtc-f^ cnt9! 

sfBTir fWC« I 

«w »r?«r »rii>i« 

«5» m «r^i^»ii =11 I 

^t?i1 ‘fl’f’T f»i<rc^sT, ^tai 'fl*(=T c»itc^a 

4¥| ®rTt*l=l, '«l=T» ^tt'® ^tr?« 

ft’^'tf«=itr=i ^1 =11 »itr^ I 

§cB<r =11 ntiifi =ii i =i^ 

%*g »fTf?w ntcfl, ft’stnfiiBas 

csa ‘*i« =>'? <2f=it*r «rrs f^s ^tcii f«F ? 

BCHflSl 

=lrtTCJl ^WB=1 B9 n<B 
PfBt«rtt=f9 BT? ^JiBI j{c=f 5fSI 

^ Hbbi 'Bft=(tc=f5 =i:=i 

^K. ««ifei «si:?^tw^ ^9i=F *i*iBi I m c?Ft=r 

(5!t=itB ti5iF"Bt«i'Sf=r ) 

BSfB^ ¥at^:f I ifl^iri 1^^, '^ti:?iJ C9 

B1 ^C911 *fftBtSl fiin I 
nfl«Ws •f'V «5tiit=5[t« =T«t^=ii =11 

«l ’T®t^=ii csi^ ^if^r 

fen« or m =ftw vn ) 

fiBTW «r»t^ cBt=i m I 


^mt9 ^ «rrcnt5^=ii BI1 fwi, '«fc^ 
BfJisi WB a?li BOffif c^, ^t^»n 
*iNiw fiBfw ^wB*i nfB 
ff=i mK Bi i 

ii^ar=TfW5 c«fc^ 

sc»l =Tt<<P ftwt=1 55=ltl =»f5l 

artCB?l 

CB5f flll^tc=rt^ Btsi 

«rtB-C«rtlt^t9 I Btflt C=F=?9l^ 
CBCaffl <^15 BfllB ^tC¥ I 
»*il 'Biwtuif w a cBB:n«rK 

nc^, Bta 

Cf'SIt ^tei=F1 1—4 n«=Jt^. 

nNB® BtCBH I 4=F^1 

c^«ii cBrBfl Bt:?, Bt9 ^i^ 
c«fB?ii ^c?c^ 4^i»11 c=i ^C9i^5=r, c=iC»ffBB 
5t# ^31, :g*B Bfs C=ini 
4^fs =Ftn«r 59it3 iitBt?[ n?c9i 
*fs*it^c=r^tB« 9ifB c»T m r?f*i«t*i 

mm r 

4^tc=f« 4 <fIB -<tim I 

nc^F fJsmH sTj 1 i^aj ^siScB fB^ 

•tfaffB®, CSfCnjSB, 5t8f <*ff fB Btm« 

BJKnt «r¥t“i Btflcw=r. bintb 

^t=i f=f I * 


♦ Pfiff sfiitar f^t=r 

Bitwtf^B »[BtT ntn 

I 







f«. ’m^ f*!r<rcf5(— 

%>iv JTtrii c^tf^nife r5f%«.»ri“f^®'N ^it^i- 
c®f5ra wr'^*tit*r^ c»5^ 
f5f»15t?f f^n ’tr^^*ii 

W ’fwar I w fk^ *f?:*fj 

^f5(r«ffe 

^ C5S?1 I 

?rfa <(r?i ^fcsnntf '« 

'tfir ’T?nt^51 '®lflF*Ji< 

cT«f9^ ^Jtvft?r-'^5rt#*iJ^t5 
« «(l| ^itf^S «tt?!t3T 
ft^rtci I r^« 

<fll ^t5 ^t3f 

^ I c*H?[ ^:55F 

^t<5 ^tf3 '8lfC=^C9^>f I 
*r5 i?tf« 

^ ‘flJf. f«. C*fCflt®1 '8 V413T. '^tl. 

fir*it*i 

uasR 

’W‘1 ^w, ^1 $^-1? 

’jwint'611 iit9i *iw 

<< 1 ^ *rt'«ii Ttif fSf I «itf^ti:«5 

«r<atn¥ ^tr^r»i¥ «fl| »ftii«ii c^, 

W mKJ WC«^ *fl*R 

wn Off. ft fg^j'S^f friT 2S{?hf 

ft>f ftof^ <<1^ ftfitf 

«riit8« aim 

mj ftrif fcrt^’Ijfsr—^ ^ft^- 


csrtfffef^sf ■5?f*i fftf, wrfTff *ff fi 
«li5’3» flf ftf I «ltf W fyt« TJt^ftf 
cffl Off, ftai cf'tfsf*! '^tftf 

'BIJt»l^sT ^Cf fC^f ftfl «tf 
flff*r ff I ‘fit T cfc^ '^tntf '^ton 

cffi c’tsf cf, ^jivftf cftn f^<:ff 51^ 
•ffi^ Cff 1 ftCf I 

mi\ jftr»if «i5^ 

^jt^tf ’f^c«arcjf ^fTt^ifF 
'Iff ^afi *fti 

mK fff ftof «iaftfCfIt®! ^=f- 
ftcftcafftt ff'stoff «tft5f 
c»iCfC5rtf®f, ^tfstffc^it? fff^w 
ff:*if ""ftaFlv cft^rff 

f'S'Jf ffCSTff ffC^f fittfffffjWCff 

c^ i9i%f afifsf I 

cftta ft's* i^%f «rt>J¥1* 
cjrtff^f«ft5fa ^tfi'gtcff ftfli ffOBf 
^it^tcff ffstf fffos nwH fftf 

cf<n ffcfos I cftn 
nfif« ^anffw '6 5r*tf 

fntff fftlf ^iWf Cft^ faKf 
^fi ^ fl^«.nif!f *rifF« 

c^ta «ftf vtff 

ffOBf aFjtfrtoif fl^cff •la'f« 
cftotf fwr ^ cf% »Ttf» fotiis I 81 ^ »rf 
wif fe*tf fa^f ^tf »rtafCffi ffa 
ffowm fTCf nfWt^f^tcf w«f 

Cw ftf mfJff, '«t?e fjintfh 



8*tr 

18?: ff»T '«rf« 

I »«<rtcsj ^ci i 

^frs? ^it«Ttn ars* 

•III «wt9itcaa Pf *r^ ’Taa c?<n cwa ? ^ff 
«, c^Fl^ •r^taT '<t^atw 

cWa *rffcaa^sr cattc^ nWar sraata 
»f«fas(i cna ?ca at? % f^aai n<tc? 

?<fsr 's^a? f^?t??“a«i'-5l ^t? atc^ sri f 
W8W ?«Pt?? 

•rt«?t at? ? 

*fi an?? wata ^tat? afcw ^aTt*taf 

®tJ 'iia. cnc«c«f«tf8c’Ft®i, ^artnf -aa. 
apti:?®!® ^9 ®t: wtc^rfec^tai «‘fl’F. cat?*? 

a?n? ca^ »ra? ac? ’Ftar ^wcfa i 
««?l arar <aaa cart? ?fc? asii at?, cat’f 

fa<t?? ca'ci? ‘fit ajtfaarr?? fata’PStaai 
?c?ti I 'Bitfaat? afc^? «rtafa® a?jt?Tt? 
fa<c?? *taif® «itaf! ai^c®! f^ar i 

sft^? 5tcaaai ca'car 

artata-^a? ca'^c? uqa^aa aF?t^ fa®t^ 
f?[®ta «tit^tc®facaf aa^t^l^tca 
sftfacacia ca, catf^c?^ fasitatca? ’^tf^ 

afc®? Vimt? natf® «t?Hi- 

fa^la't? at?l ^atfa® ac?c? i 

va^ ^aif^a ^tl^tfa®! ^f^a ’nstaat 

atafia[i:?« «fata ^stalls 'aaa^ 
ac? cntf I oils at»ii—^^>? ^twi-cjrtfa^- 
caai ca?^jt?!tcaa ‘nc^atca «sfaa 
•tatr?, aaa ^cartnsta ?ca ^at<jfa faata? 
®ai wf ^a||5a arata cw® ac*a 
«ttaaat Ftatcat tfeai >Ta cara. caatca 
a??«a vitartcaa firc®t*f l^atc^? cfc? 
®rcaar ca*lJ w cawa aw ^tc? 


[ a>«r a^, ia »r^tn 

af^ «ftfiFata cata cata oH, caatca 
a?c®a vjtaatcaa «tcat*f ca^li i 

a® atra ^rtisrlf®® aitatfa 
acaaai c®? catf^?8 f^wt^^caa ajtaaatca 
^rtvsf'tf®® nfta'i-faata'l Ftatata wata 
aftfacaca, ate® a?r ^t^ata caa- 
'oPtc® cat?ffa<c?a ifl^n®f®a ^*ftatf^«l 
♦rft^ a^ai at? i nfaa'iiata aa'Pl 
^iscataa ®ca ^ aiw ’ttaaati 

aj?®ta («ttafa® f^ata "jasatft ?<*,••• 
®ata ) aaeaa atfi? facaca i 

'amar'tf®^ cfcara a®Hf® ^artn® 
Rfaaacaa at? ^aita? ?tcaca? (aw ), 
'■raita? ®t®tfarataF ( «wtata ), «r?Tta? 
•fllafa-^aa (attfaa) ■«? a»?atca 
atcaa >ai ai^at^ ?t&?ta ^?18 caen fyfa- 
?Tta ataaaat a^<5fcf a ?t«f ?a* a? t atotfa 
(c?fa?i), ?t"atai (^nt«i), f?aatai 
(?c?l), batata (atlf?fa?i), atfta 
(cacaaa) « fa?t^ca acaaai c?ar«fa? 
ca^f ?at?a ’jfa^a ?e???a ca^al? 

fa®ta*t I 

aa caca fa«t^at cat^caa aw? 
a®^a fac? rac«?Ma mw aw, ^tata ? 
ajtftca atitcaa i ®i%? cirtfa^pieaa 
'«itc? f?ai. cat% ?ttaatea 
■^aw r?ai. ®i caai ara caae?8fae® i 
aftaa-^aWi caa aata aa 
?tcar «r<a<af^aft?t fawtalai carca®t? 
fata® ?e? ^rwaptcaa atiitw 16? 
aatata ae? faearcaa ate?? ▼atfiai 
?aai ?aeaa i 

aft?i“faa\?ta ?at?a faca ®rttatsata 
§eafr« 'ati® ^ acaaata afaaajai €ataa 
we? ?ajta? ?teacaf ® 







•Sr i 

«rrt*Rp«ar ^t9»tc*?=r i 

¥r«5r, wtw «rr<rt3f^ 


i*> 

•Bfart^ sp%? 

*ftC3. ^ ■aist® sritf^a ^wic#« 

'ltc« I 




•^^^^ '«li[ ^«Knf^ 

spnr *i"«it# I 

^tc»it5!ftw •(tt’f f%s ^«ii 

«it^ I ■ ''Jtai'ajti Prf«T 

NiifT nK^j ^Ww ^5r, 

¥« «»5i *rc^, 

^¥C¥ ^ ¥r^>T¥t«*r f^9Ti5 

*rt¥ I ^C5T¥ ’T>I1 »nf<af ’T^?, 

fe^nt«R C¥Br « W»T 

’RW ^^C“t ^gf^l <4¥^ 

^¥W9 ¥? I «t¥*T «^tC¥. 

C¥¥tc*f '|f*r¥*»t ^ 511, 'iiJR 

^JI^Q -artc^. C¥<ftlsT <r5T VIS? 

'^¥"»t5T c»5C5f^ «rrnf I 

5I"p|f¥'5 f%»T- 

C*rt^f^ Slt« «*• ^¥5 C¥f¥ 5?it¥ » 
’»Tt?1 f5fl¥ ¥^5 ^¥**15? fit«f1ii¥ C¥ar 

^tCf, ^1 «fc^t^5f¥ '«fC5r¥ ¥*(l 

c¥*R“»j?far¥ ^c¥ 4^ «i9c«ni c^t^r c¥ar c^il i 
|f«»ic«fi^ c¥ ’T^r ^vfj 
>r^sr? ¥C¥ci5f, st^cbw Prn^ifii^ 

¥?lt cnc¥ I 

«r¥t5?^: ^IS f^*fa5f5l¥ ^¥*^=1 •«9It¥l 
^tr¥ I «wiit5 ¥r«!i—¥tsj5rt¥i, '«rt»it¥i 
'9 ¥TtfSlt¥tf^t»r¥ ^tt*lf?¥l ¥n 
?1¥f ¥ftwfsft« 5rat^9 fncf 

fTC¥ \CWtl tc'^tcilpf?t9 H«fr 
f^cf ^ 


¥t5(5tt¥l C-t^ ?tirr¥ I ff^ 

•«)¥t¥ti§ ■« v^9t-- 

’f^'ntsi '« i’MST cvft^ =5¥ 

¥»(¥t5( 0^>f, ^•'Sl¥, ¥(:¥»Ttn, 

f?Cf ^^¥t?l 5? C»fC¥ 

•i|9lt¥t¥ f^tn C’tf^ I 

<11^ U19lt¥t'9fq^ *)W« «rt^t¥ sifsTt^ 
»f?im ^¥">i5r ^Ti I ^a[ ««^’i'Nf¥ 
aft»ftt5?l c¥S| ¥?r I •flt ?r»ii i 

C¥^ •<I9lt¥t'®f^a •<!¥-4¥i3 9t*w 

¥W «tr^^*l1 ¥C«5(, C¥*I5l <f¥=T ^ft’t'N, 
C^T’fiTsr'Q uQ9lt¥tg S|C«fJ '^¥^C5TI 

^g^t« 9¥*it¥?r ¥flc^5n ^ 
¥i:?r «i^9!t¥ ^¥*»R 

3?»s>tf^^ '«l5[vit^ ¥?1 ¥lict I 

«ft^t?S 3!t.i9tlt I . Oj^ttl^ll 

^15Ttcal sitail ^¥’^C!ri) ¥C*fT 'sitl&lg 
4Wfs? 3fw(c#, ?PC91 Vlif¥tf|’ w»r ^ 

¥tl I '«lta ¥t#|- f55l ¥1 6t¥ S¥¥ 
•src*f¥t¥3 ¥¥ ¥f^Wfri •«¥ ¥1 ^ 
¥¥t¥¥ ¥"^51 ¥C«^ ¥¥1 I , 

C»ltf^C¥fe ^tcl f¥"¥¥ ’T»»tf%'® ifl¥- 
?j«rt¥ ¥ck¥ I i;^t|C¥ 

^¥*¥l¥¥ W ¥n 

¥t¥f5ai ^5f¥ ¥¥1 ¥I¥r¥ I ¥t¥t^ ^¥^¥ 
<fl9t¥t¥ ¥t¥r C¥ »r¥ ¥? ¥? »r¥f ntKf > C¥¥¥ 
•¥t*t*it-wi, 'sl^¥¥r> 



mtw 

«Jtai ^ I «rt«fvt«i 
ff"pfjr yf^ ^tV'S »|t^sF *rtTn 

I <4^ |V"«lcsnf «it^f5t<??r 
^tsi « 

»T*i^ sfiff 

f^<l1icn ariral y^tc^ fsvl ^41 ^t^l 
f^ir 
^r« ntisi iAs «% wrn^ * c^z^ 
«• f¥c»!tf^t« ^5 vftrf, «itc^ «». 
<<C¥ «• • fti»itf4[^hr ^C5« Vi <4^^ c^tir 
c¥t5T CTO «*•• f¥r»ftf^t4 if^a« 
TO *ftw< »r^4^i *r"^c# 4?if*f 
•rt<¥T CTO 5i*n fv-^cira 

TOI f^<f ^n ^1( ^<5^9 
'«TOa «tkiT ^at^ *ft<a^r i 
TO >« TO“4f*it^ apF v 
CTO I ^a TO «wcaa TO TOta>4a^ 

vte^a ^ '« ^jfsffia fenli- 

vrn «ti8C« I ^ca <4^ *rTO ^TOa 
ca^ atfe I 


fwtn 

TO^SR TOCfa Cf. 

^TOcaa cif’eat >iwa vi r TOW 
^Tt^n ^TOwa c¥t*r afli'.firTO c^rl i ihr, 
»iaa, TO, Frara ^*ii, c>iVaar»\f '« TO- 
^t«ata »ic«f >iTO «ttw fw ’ll or<tata 
TO fifCB^ta cTO v\ nt'eai art ^ i 
aasa caca^ ^a"acaa assart 
c<?f8r vat® ara i 
a'^atw fasjt^a 'f 

acaaai cacaf «4^ aitatca ^ «r<5ja 
ca, '|^ac"aa Fca «rcav TOa cac¥ i 
ff^acaa ^TOa *4at¥rt «ttTOT akaa 
(Hf^*, aa^^aii, aaa, cs^aa? « 

’©at'scaa ) afaa'^a atcaf i atfaaf « 
'f-a? rtfa^i a'afa*'® aaifsa ^f®a afca arta 
^faafcaa ‘jltTO fac^ ataca i 
»4^ '^-aataf^wta a^tsf a«if% ^ tow i 
faf^ ^a"aa TOaai caFar caw wtj caftTO 
^aw a^a I TO1 aai art, a?t^a 'mwm 
aaif^ atf«a to a^a aif^a aFl? 
aca I ntai fawa fawt^caa «fC5irt 
iFca TO '^?"acaa *35t«rt caaal 
a«a aw aw «itai aai art i 




^rt^ta waa^aji ca atca atro, 
TOC^I ata aw atcaa ca, ^4^ aa 
wta '« ^tcaa aaa“af%a aftca 
afWt TO aaaf aatm « ^a^ttfa taca 
•aTOa TOrt asart asfJira atra i 

kti aca aw« aFatfS i aattai- 
TO TOrt al cawai artpr TO artata 
TO^rt ftw ^ cvarta, ft^taw'e 
^ watwl artn ^taata a^ '^tka I ataa 


cataa^an ca atca art?w, TO^* 
«aaa"aa toI fa:wa aca TOwi fai 
a??® «ffta fit^a at®, atartfaa « at^a 
aat<, ajta '« aTOi ^aaa it?t« 
a?^aaaf«t3 'a»rtf feaaaa—^aa f^, ata- 
Tifcaa aaftca'a atat^ atc’a TO 
a^ca, aTt^« acaw atai ^awtfaa w 
a^TO I 

aicara sfa-a’ fa «rt« ca^ a^t 





«tt8r «Tt? ffg 
=rff sftsii « »rt3f*r38rtsf 

‘<i¥l5 l■*rt^-ftf^'® f 

^sititc’rl ^tc*¥, ^t*T 'e 

«<rr Jiraig \ arc^ia stt« 

^cfl 9Ni 'Bir^ 
sill 

sraiff c«ifc^ c*rc§tf^?t*f, «ftf 
»fTt»r, *itg, *i’?n, ^tf5i, nt’frss 

!?f^, ^^911, «r^af C9l\9., «t^r« 

?fi:^ I •n^ 3FiN<sft^5 nfi[»iH 
vf^cgs •rfflutc*! ^t^tCHi c^c's ’itca 
«ll^^ rntfS^ft*!, C^Tt^n, iBiT, 

^Jtwtf^sf 'e^<inraii ^P(\ 

»nLaf cHi^ ’r^>sf? =??i c^c^ 

ntw I 

CWT^ C^t{5 ^^5 «lkn 
wTfir ftr^r s?^sf 

"jrt^ ^<i»»i Ji^car?i *f%5i-r c^fiiw 
c»Tf^ c’^rc^t 3T?t ’T"«ic3^ 

's ?cicg ^911 'sen I 

«^Ttil»i^tsf. ’f"»t«r ’i"^< 

wtii nt'^r 

ftif! ifc^ta 6t*f, <2rF'« ^-f^i, ^ftfrsfCJTa 
ntf catntCTtn ^aata 

«rF'9 ^tai I 'iiit^t »r5i®a ^^ita ’la 
nta cvfJi f^h c^^» ^ta 
ftai <;c«f nfsTl ata 3?i-ca*isf, c»it «wfta 
^ti?N >rapaf.a n^ta attar attar caai ata 
4an c^stwatat i ^fa^a sta «tcaa 


«tca^ acatf <aa^ afa wa^ atata 
taaa aa?f! i 

aawa ^ci» ca ®ftaa atn atata» 
^1 enfata «r«a ista «fata at«ai « ^ata 
«rtaata aa^si atai?? i atarafaa aaa 
aaiiiaa n«^ca cac« att¥, ^aa «rf® «a^ ^ 
atc5 srtaa ^tena afaata <nr® afta 
«(ta nt^'« ’aca at?c^ attar i «* atarta 

‘^C5 cata ataf%¥ ataev atitta ^ 
ateaa i*«*» at^'a ata 

at^ I ata m araata «ft^^ 

a^ Htt« fafa'® f^ata atgtcaj 
^fgfatattaai a'itca fata ^ajt?j*iarra 
a^aega i 'aatw batata f^ca-^ fa®t^ai 
aa"\5i'i-faata*i ®t9itt*gai ^ta^taa ¥t<* 
=ftfa^i altf^® ?a fti ai^tara 

^ta'e a^a atata featnt^ ^W9 
aataa t*at« fe<>at<rtaa wtw acaan 
aaig I 

a?? 2 ra »rltta at«a ca caa ffg ¥ta 
ata arat^ atca, 'st^ aa*^«a ^a c?ai 
atatgi at?a ca afiitata aaatn ^atas 
^ta at^ta ‘ata «traa c^ta atfl 
'e aaata ^ai ca a«a, ^t'« «at« «tatt^ 
atat^ I atf^a ca^atfa^a atafar^ ^aiaart^ 
acaaatatal «itata ^tfatftl^ta ^a^iaa 
fa^^a’^ aacar aaHl atatta i 

« fawtatat ^t^faftas »aar 
«ra^ta ^ «itattaa aiar cat^ -a^tar aia«aa 
ata attaai atlata jrta, t'ntc'sa aa 
<aa^ ^tw ^aarata ^fa ^tata^ c^t^ 
^taa^^ ca\arta a^ i ‘aa atar atta^ calta, 
ait^ ^art^ atwawta ‘aa^ atat ^rarta 
iaaitlav arrtf« i 

;^v$ntca ‘al afa c^t^tc^ ali!^t ^ 





win 


»r?car?f f^cs 

«i^|8 ^tcsia cT[t^ '«^=i w *}t35 W"r^*fi 
««{5c^vf ^ ^fvrcii I 

«rf^ ^^5cat%3 '«|5 

3T?^caf?i ^••* *1^^ OSIP'S 5tn'« 

^ ^ftw I ’^Jt’T «*< t 
oiis «q^ Ijlntlf '«n5? ^tc?i 
^1^5 'sm nr« ^1*11« ^1 ^’’'9 I 

»i^af<®»i c«*rt^ f^:>rtc=? '£fml®f4l5 

^W*l ‘fl*I“«? fV, >lt^tC’?T 

^iic« ntuast I 

^^'VtrsT till *faC*f« sftsfl «=FSf ^tc*^ 
nftsiw I 'sitw 

'« I ^^srtrJT 

C5TJSJ '»tW^ 

^ci nMc^ •ftc’a i <51 

^HsU ^tfli ft«tt*i'e ntc? I ^ 

f?f3i^it*i ’Tit’T I 
^tsi f^t«( nHts f^c? c^m 
•rti^ I ^‘imA 

I ntcsif?i^t9 ^'5 c*rc$tfqit*f 
cv'Mt^ I >i^c« =?t!ri iiTcsff 

sniif I 

c^, <iim!? f% 

ntn ^tn. 'Si ^(^t^t'^'^tajtil 

c?«flqt?i c?«rtwi 

3I«^'6 I ^t?t«l C!flt^6^?( 

nn«tc»i i 

c^fr^p ’rst? ^fl?itfl!t?j 

nvi'n't ‘flw m 

f4wt4*hti 

’iNwftws *tfw«Hi 5®fir 


I *tffl¥ii5Ti niprtt9 nt^- 

csifj^'e 4<t>i ^51 I 

^wvs cm^9 ^rc’TJrni 5tt^w ^iftni 
9!t»iffl? *itsi;^ 

»rt?ic*?f?isi ^c^t«rW®f ’^af-nc^ mwi 

s?tfl cnc»t ^nt*ii^ 

“f®*f 9it^*itflt8fn ^lx*i'« 

nf'Bsf^ ^?rl ot i ^ 

9f^ ^c^nt^n 

^<(51 !|1, 

^idl I 

“f®*f ’ifsiNic^n ■'*11 

ft^ ft^ll ’TWC^'U 

c=ft^f cnt«ti«£f t^c? ^t«i!l I 
v^ cnt^tncs ntfl 

»ic«p c^c«i 'flfSc^ «rf^ ^1^sfl-^c»i ftcs ^t's^i 

=fai^, fif^va csiT^titsi « «rf^^9i nW'ent’« 
^1^1 ¥ilC« ill I 

c«r%?i |-ptf!» fire? 

Mn 91^ Wtfl ’R^t 
)€•••• ntfe's I 

’i"*ic# ntif’f 

=^13^1^51 c^, ntnt^ *^*r ntw- 

ntw I 'nt ni^tii^*r i?[w "i#® 
’1»1Rt*ft^t% I 911^11^ 

c^r^ ’i**if 
??r*in ni»i»i ^«it9 c^ 

nf^sf^ir >11?;%^ 

c^cf 

si^ii s(^*i cs^n 

w i^c^ I wtftn 



'« <ft« ’fW ’fit^ <8«t^sr« f«i ’^tw I 

'«?r ’TT^twr w fwi >T?^-nc'$ ^«»** ^c’r tvr»ra «ftw c^ «rf%riR 

srWflFt'®^ ^tis ^tcfi »rtfjaf¥ ifirtftip, ntrrfl •w 

ciit^ frtla c^'Sfi '« c?i1 i 

*fC’'ft'5?l 

fw 35j;^<^t«rTt¥ 

s?Nr=f ^f6(5 'sit’itRa dhti (>si^ ffea) i 

«it*itcirfl 'Brf^^i ^izw. i <<^18 

^ti:«n, ^t*r nf%‘?i ^ ’tisi i >ii^l8 ^^^^% 

nfv I c?ti cTim, ?r»i «rnatS?[ *i^ ^aTc# 'ssif- 

-lar cair i na? m *itaj«i ( c^^^— brlr a»ii i c»tc^c« *itajw »icaj 
a^5^n» w*i ai «rw c¥t*f >Jt«i7*i) 'Bra»i^5i ^u ’T««f»i *a;< ^aap ^ ^f, «aw ¥*nif 
^Wcva c^Vfta I *itajc*)a (Frequency) m I 



^^^ ftai 

•Haf ^a?icaa I 


f^a Him fa^t^ ^a c^n^T t ca^ta ca^ c<n:^, f^fana 

aw aaa wHw aa, ^ta'flfaw-'efa^ csra wa ai >«j***-»fla csia ca^ ijra 
wtratwcaa ?r»i wta atajtaa fe«sar-fa:>?w ?ta lata cntai ata ai i apsan 

«ifw wta atn-a^a wta^arac^ j aia awa at'f^ajtw "fcwa «*-^aa 

wwata ‘^fw'^icaa atajca ^awjS a^waa aw f aHl waw'at^taa aa>r w araa- 

(Compression) w *®^aa (Rare- aisw af^wwta ^*fa f«l#B aia I 

fection) wit m I wtwa ma-^faw wa- f^ftiia m w*ntff?p waw a*it 
wt^ ^ cut ataJW ffca m tw tew W (Subsonic wave) 4a^ 




il’VtW ^aw (Supersonic wave) I 

'«n?®a ^an ntaFf ^ta =itl 

*ttaF<F, fa-Ji 

atsa «iw f?»i aisf?Jf, 'BTfaf C»Tt 
Bfifc^a «irs«^ ^ta « 

^tfaftcaa ^tc^rtt^ i 

^%ift»i 

itafMa «aw ^z< ca 

«raa ifa. cn aacf •^'t a^ca fafg 

a*ii ata aii ^ca <sft^a atna fn-fta^ai 
*w awfa«i ca, ^^raa saaaaa 
«rei^f®«faai '® 5 ^ Xf9 aa, n^- 
•nfta afaaaa atajcaa can ca^ a'a®ta"aa i 
at«itaa -rtaft^a ^aiara «fcatn a^a^i »aa^ 
«ta aratiar ^«ai ar^« 

69itt^ai >9 f^?Fta c«rf«fata aai ui^ «fnc«p 
^a saai ata i 

■fcaft'sa «a«r aacai atijcaa aa-K 
ncaaai a^aata afai can^ facaa aa i 
-i^^a c-fcaa %a ^ai « ^artf 

atatcar ac^tw »%••• ^"ata- 
aj? aaf-^aa ^ aai a^a i?cafaa i 
f^a »<aF aacaa ■^Ifa'^t faia^ "tcart^a 
^ ^ai I ara^ ^fla araata 
ffi ataft») ^ca¥ nca i >;»^»» atca 
11«a aatwfa^ta aaf® faa^aca at^i 
cac*r #a aftataf ^t^i^tfacaa at^fta at^ta 
aliftaa ^ca atata avatcw ^faCt aaa 
^1. asaa ^®ta^;^aia ^caf^cal—f^tca 
aacaa ata i 

4<a aataji a?t^ta ^tatsftatcafa 
at'® caif ^t'^a^ta mw ^ 9 %^ 


arat^ hwt^9 Pal Langevin 4aa 
“tiaft^a ^a? araatraa ^ai ®caa 
¥caa I few af**^tarf^ ncaft^a ^acwa 
«a«r-^a<rj %a Va a’sata «1 ^Iwta 
aaraa apac'® *ftca 1 Langevin -^afta 
^raa, ^u^'Se? -icaft^a ^ajpc^ afa «rc*ia 
aar faca ♦rthcai ata, wtaia ^ta ^rtaca 
cafa atai, caaa—cata ^cataftat«r afa afc*f, 
^la cfiffa^ ^a^ fa-aat ata 

%a 'Bftatai ^a^r «5ttaa- 

aca aai catati atca ^catartatcara 

^%aa ^ai 1 wta a?a« caa =aai ata 
'«ratatca 1 afa ®rua icafa can v aa ‘aa^ 

csrai '8 ar^n—(iit ^^caa acaj naa 
ajaata afa t cacaa aa. ^ta c«taaf ai attaa- 

Vt 

aa cnca ^catwtatcBfa aaa aca ^ 1 

ntatanas: atlcgtcaptacap >artaf-a? fantca 
ajaata a^ai aa 1 

41 arfcsf aia^® ncarhaa w ^a 
-tfent<^ fan ai 1 m mw ^3Ft« ncaani 
ancni faf®a c?cn 1 a^^tnca icarf^a ^a*p 
'ntapcf a cnVaaaa ^n 4ca ^t^ttni 1 

a^atca ncart^a mw ^a 
fenta fncafi-^tnaffS^ 4ta%iaf ^nanaa 
^ca nt^ ^cka 1 ajtntafei f^, ujaa cam 
at¥ I 

catat^sf^‘4a ata cata aa nafcna aftai 
«jtt^i 4^ fijtcna 4f facna ni w 
a^ai cnciai c’FtatScifa 4^fei csife caFi^ 
faia afa «ta fena ata <ttatn ’aai ata, 
w 4a w aatatf '•aitatf— 4 ^' 





«TWts( %^*n fii 

«t*f «ftitr<f 

<<iw^ c^Pn ^f? *Pnwpi > 

cjt^v <ii«F?t? '6 sr^rtfa^ 5^51 
^1lf, '®t9 «ff«f5 

'^t'ltrsn Vi^i^ I 

•HI C*f<n C’fCW. 

. ^f? csc^3 5^ ^c»nr r^^it^- 

^tftwa «rff^fl 5psij-5t^ '^)5tc=ri 

Tf». ^ C?t^ *T?F, <ll^t^ c*rf^l 


♦ftlw^rsur ftw <ii^ ^t? ^•''ttxffl awt^ 

5f*Ksj iPi *rtw I 

'U’ffe c^9tSaF, c?tisi:¥ ¥t»rc«ffl »i¥ ^nr 
¥rfl ¥t^i ^tf I csri? »!¥ 5^1, ^ 
^ta ntf ; ¥tl«r 

¥tc¥^ -ttarhsa « ijf^ *fta I 

•'« fa. fa. caa^v 4¥{5 ctti^a afftraj 
fito fafiiaa ¥"*ta ¥af ati i 

^aa »iifj5 f^c¥i-^9t¥ft¥ ?i*ttii»r^¥ 
caratrakaa '«it«i¥lfa ’fJa aat¥ ^tt»it5ai 
¥51 at¥ I 




¥ca I csfi^a 4^ ac¥t5a « ^ataa ^a 
Ftantraa ataita n¥tPi^ ^la «iia^ «if5ta^ 
cti^ atajia ‘a¥ '®ai¥a ^«.a f^caca 

^rafl^ ¥ta i 

caife €r55¥ ?a^rt%¥ artattaa’ffta^taa 
^tta? i?na ^acfa ¥^l¥ f^a ¥ia i 
^^f¥¥ ^taltaf «tff%a *tfaa^aa ^ta 
ff¥ ^ ¥Wt¥a ¥^ ¥ai 

at! I c¥*n catf, «rm¥ ¥"aa%«i ava 

'«4^ a^ata“¥^t¥ (Rcsonancc- 
fifeijaency) ¥tl¥ ( a(fa csfc^ 45¥* 


‘4it aca 1^3fi-lt»f¥ft¥ c«i^ ^ 
^91 ^tarcaa «ff^a ^rfaa^ a^fcai ^ 
^r»t¥|fa¥ 'arPTW^caa at^ttaj i ca^t 
cac¥, 4f{5 ^traa (L), «a¥iB ¥ati5a- 
ata (C) >8 4¥|§ cataataj? (R) carta 
a^?tc^ (Citcuit) ^f^<-«ratir afftcif 

a^a^ af^ % ¥ai ata, ^ta 
•ffaaat ¥f?v«ratcfa (A. C) apt a»i 
f¥| artrt rtf¥a ^rtecaa mw oil «fat^ 
f¥g¥caa ataj^ at ata ata(aa^fi^)i 
tlrt¥t^ 'tl^rt^tta Feed back rtlMt 






ifiFi ^*ref wr ftIV *ffi^ 

f fl. 

L, f 3^a fhr fWtf (Co-efficient 

of self induction)} C, 

jMtf^lS (Capacity) <il’l^ R Cflt<f¥ I 

•ffispst c*tc^ cnrn -^<T^ 

4L® Lc 

I *a<r5i P, c®prti5i»c5» 


hnprfv? •yfifw cTtt ^1 «a^ ^?E%1 
f9 wtw C¥i*T «iw 

^a»! (Insulator), 

?rt<fi inr i 

nfH» c^^T— 

Rochelle salt, '^ItCTtf^Tt*t 

wi\ I c^ ^ 

^t«^i 'flCffl «faf^ 

?t»Ti c^, ««c»ra ¥t^i ¥^4^ I 
p awtt c»!tf«cafe f^wt^ 



ft® 

'5tnt«’ift^ «nr<» i 

Sv csft i^K ft®), 3Tti® *r^t< 

Igfea T, c Cg ^sTi^sr’rni, «ftftfta ¥st?, ^rltw *rtaT caftirt jS^w?N 
«ta¥ Rg. AB ^tw® ^' 0 ^'^. B I sit*i ®t®i CTc« •rtc® I nwt< 4 ft ^ft 

p ciftls ®vl 8 m\ «»ii ®tfli ^ « I 8 i?tftv 

uil ’vtatw® w Ki $tft=rt»i fs* 1 ’Tfntt’fi 

cttfejg <aiH3 ^arlnpftiita nt® ftw *fft<j8 ftrran-^wfftf ®pf% tfWaf ®ci 

tttc®, ®t® »OT ^tat® 'a®i6 f^K sft, ®c® ^®f% «t® §*r® ^®H 

|9 I •a^ f^-^a® K# ^tf*Rt»l ¥T® c?«®i f ® c®»c«® 

art’jv ttwi ^sf*rfw® ft«® tfic®? «r®tc®i ^®*fTWtf 

»?ti «fw mc^® Prtatc® ¥<m« c®n:^ c«rw®tf, cg t g ty ft ? , 




cwl cft¥ wfvti c?wn 

ftf I 

(Magnetostriction) 
▼^Pf'e we efci-hf ^ i 



c^twi C¥t=r 

sit'd c«<r 

nfitwi TOitil •e'prhi 
« 'ef'rtu TO « TO 

MV Tj yy a r i 

Tl* ¥1CT I 

erWi 'e?!# w ♦rfifsi^ 
. ^ 


erro •ftdtf srfi' *rt«r mH 

*dt’f,C!»t^¥^ nftf^ rs irhd ¥♦*, 
<e¥TO 'e «fl¥^ 

« TO ¥!«! 4¥llfl ¥TO 
S 11 5 t*T ¥t?r TOffW TO 

mK 3f f%<5tt¥ ¥fll ¥tt I 

|;tenF3*ltt?fW CTO (Cote) C¥t¥ 95 t» 
cntsii Ttn, ^1 sijittt^tt¥HPw mm m f 



f5i« 

sirrt5t^1#¥l8« •fThC %tn c»itfl, 

1195 , *rhit*rs^ c¥ff^ eff f« >pni 
It?; ¥51 511 

«tc5rt^ 

TOrtiR mm ew ijifti 9W1 mm 
TOI« ntfft TO msfi*TO^ 'iftn fi|i» 



«rir«1%«t«r 




«rt*rrt f^fitsf ^ !?«i *tw‘N- 

%iti*r, 7>rrw-f3reitw, 

ftw « ^iR^st ^iCTtSf^sT 

lii^ ^itir ncvt^fl ^?r«r 
ff*ft^ 9CV I 

(') ’f’jorf f^<9— 

TO! 'SAW siF«ftC?ir Thfl ’l^srpy? 

^<8 ^ ( 8!l^ fF® ) I <fl^je 

^nt8>r^¥ *utttrcfet&¥fe¥ <8rr^i:gi^9 (a) 
wt?tr¥? ¥»im-r ttc¥ i 

»nw¥vi «*il c^ »iw® niifs, ^i 
««¥{5 ’ircai (D) 

¥i1 fH (E) I 14)^ sFfCf® JT?jaf« 
w»fi c^¥ ^ *(Ttrirc^t- 

||¥l5¥ art?¥ «1 *fC¥ I 

'ii8*f?i 'Bal^f8f¥ti1i5a (C) srr<rjCT 
*ICI (D) ^tit 

C¥*rtw OifH^ (R) I E <11^^ R mu 
?i¥ c^*li n^flisi cmtc^ 

«flC*r9 C¥>1 

jrT’fi ’flu 

wni W¥ «t<tt<intJj (Bathogram) ^»51 
Vi\ 

(%) «ltffsr¥ Fl«»'3-t%¥t?t- 

¥tC8ri ^tC¥, 

¥1 ¥t»5¥lw 

¥1C« *ltw I >4? ^ttC5ti:¥tsf 

in *nn *itF i 

(«) UU\ « ^tlt ?^^*|—¥«l- 

Vhitrsitt 8rC¥ C’l ^ 

c*rtit c?*n *itf ^prHi, 

fhi TO «ft8t*f, <«oitr*r*f 8«itF»» ^fw 
¥1, ¥1 •rwtvf ®a¥ TOtr*r ?? ¥?i 
ift^l ^ TO «fwlc*t Gift’s 


¥tt«f3!TO1 %5fti:»t TOT! 

c«rt^ ^ TOtr?ra ^ 

«i)5i^ ¥ta^ ¥nr ^cs *rD? i HtTOw 
^flt¥S cm^A% ¥?rt^ 

TO nf»trf^ft¥ '¥rtPT®-f^ 
«ts c<fc¥ 'san «it¥tra 'wcrsl^fl 
¥atata TOt^a ^aw aja^ta 

¥ai ?a I 

(0 TOa •r*ffac*r'%¥—¥¥ atijcaa 
TO¥t«i ¥ta a5tc¥ 

C¥»!ata ^a¥H ora ai i '^ta ¥n¥ ‘*i¥f5 
TOt’sa w¥a c«ta¥aai '« <a¥iB <*fta¥ 
aai atTO aRtatra^ ataraa cTO atai— 
•nan f¥. <4i¥iB ^«ta atai ata^a^ 
c 2 fa¥ aai cai¥ c«r^i5 ^a^ aw 

«srta¥ aca aai ai? «aa^ !ar*ra 
ajaatfv awa atatnr ^1 aff^attai TO 
aatvfa'® ata m *rt?a:¥ aa i?aata faa? 
cac¥ aan to i 

(«) ata’^ ¥tFi~aaai TOf^riftaf? 

^aiaa atatcai t5 ’sta’stw 

¥tPl atai <«¥{S atcaj aaa atata wa 
caca catat^^t^i 'sti's ^faca atata- 
cataiTO awf’hsa ^awra at^trar m 
¥*aa ¥aca aaa^ *lftata aw atii 
aiart^a to atata-wcaa ¥tata «rff« 
TO aia at aacaa cfta 

a'f^ aa ai I 

(8) ¥t^ai¥l^a fa<a—¥taatata a^ 
a\p aaatf^ acaj cata-N cata Tift^a 
acaia f¥ ai ai cata mattwa ¥twf 
araj afstcaa ^ car¥ cto f¥ ai. 
¥1 al awrt^a aiawra atafwr *Nfhfi 
¥ai aai ca cTO a1il[C¥ cwr to aro 
alata toi aa aitti i 



) “(WNW WP »il» 

0) nU « 45ff% c^tfecft^^c»i wtw 


—nr r hw 'wt^« artftwT ’jPr^ 

*ft««i c»tt^ I '®t’i 
nWJT'ft^tsT I 

(0 'QitT fsr<f~f^f«- 

irt*r¥^i ‘fl’pls •[<( i 

'»TNt (Young’s modulus) ‘Y’ 

«rt5»i c^ «rwti’iit 

nf«5it«r »jt?i*ii 

^t?i f^Fi ‘Y’ c’fw nsrtc<« 

^♦ffl sTst’rfw c^ ^»i«rwt»r 
c^fsT c^!T n?K (T^^r— 
ntta s»i I "tt*ft«3r firntcn 

*r?ti«^fl ‘Y’ »jtni I c^t^i *tTtt< "Tc^ 
m tut? 

c^^ 'sitcf, ^1 «rr!rtn 
c’l^ *Y’ sit*fl ^5 I 
(ft) ^wt9r 

«fc?tin «tiV f^cw c^m <(t5 

cwt^1 (Tfre^il VI I n*rtt<?[ >itar^1 
t«n^i5f|g f2|<f «rt«ilt’rf^^ f«^- 

ftfetrw ’Tt^tc^ I "vts 'Sts nto? 

Tin Tl^l TftC«F 'fli "8?^ TTTTtT 

TTf ‘flit?i nwtc<ii ni"*! 

^ TT^ nntiT frwt^si Tjtn^ 

TjTThf ’wifT I crm cmr. njreri tt 
nm T? TT ^ti 

»pw-ntcnvi nr? ncnf^fl ^ ntirrcn 
^i(^sws ^tr® n?n?ii tc?t «*i m i 
(>•) w%T nftnc^ ar^^T ¥?ri—frf^ 

nrK win warT^n, cttt—* ft?T i c9t 

^1 wn « ^T ^Prnr frtn orm 
ntw, ntvr ®ntT ncn wrtim wtT ntinhi 
wn'tnCT Tqci! €^i ^Tl?Tftfttn nt«T 


wen frin Tin I ^ w’tnttTi Tw wtnni 

wWt friT wtncTi «i^ inn 

wTTtT -rcwtwT 

TtTtT Twr smn wmw f«ifncfeT tctj^ 
ntilCTT WTafT (Emulsion) fW I 
TTT f«!|lTTtn wi^ajfT Ttnri 

wtiw TTI Ttw srwf^iw nn. 

«icTrtn wm 

Tf I 

'5nf% afTT s^aiPiw, B^fnin, 

ffr-ftsstw nint^ «cim 

I 

frfwir nTtc‘^5 «iw® 

Ttcw« nc-?h5T vi\ wT 

ntTtiTT fwn^t*!, ntnwtT 

wtwT nTt< ‘flT^ rfnnt^T, w<(?[ 

^WT n?tt<T arr*! «fw® m ni i . 

•ttsiw w?ii ^F^TTm«winw< 

Tuc^i fnnwtT ntnf’tn^ «fwf®T nnl5 
nTw ^nti ^<Ti w?i Ttw («n^ fen) i 
'J)Tfl6 nten (Electrolyte) 

fnntiT fnnwts arTi c^m v i 
wjtmt® ^ntcT ^nwm cst^ ^9 nwl 
cn^c^ wjtMt® fnntiT Tpirtn wn 
TTi ntniB -tiwtWT ^<*ntTnn«i 

cwtut^w, endJif fe*rs ntcwi 
f5tni^-«rTrT Ttntm wjtcnt® cniw ftww 
nni afTM ar^ i[it nmfinll 
ini vmnti® w*rt fw i w cwrttSw. 
csife cnew ^^*ff niwtwT w 

ntitenl ctti ntiT, witrntwr nfwi nm 
wtntT arTci ar?l^ new nn^ wtw wen 
^wtT w’^aw ntwn Ttew I 

<^>>) aflfWTT—WtTif .*t5^ 



' f5f%<>’rt- «w» *rrw, «rar tw**t(>iMiRwH^« 
arim «rwt«f*r c^ ^irsntnri 

frt I ¥<3f« *rw f'eitu «ft*i ftfitJff (Gelatin) carf^Ri ^ ar^*i 

•r^ ^Tfi ‘^«1w tsiw»r5» ^5«rT« «ftstit cf^ 

Vi I ««« *rt>^ n'8' ’!Vf«»5r c«if»i?i «t^i3 ^c*t 

ftf%'8 inr I cfl1%i w ^1 5f« I ^1 ^»fti I ^ fwt^ f^r«i 

■fc«?t«fl «intcn Wflc? wi’i ^'^■' •f»rtt<«r st^c^rI'S w 

iW w^^Ji ¥tfl ^ww’R fVt®i ni^wir c^Pt*! ^«tc^ ap^ nti51 

Iff SfH (>«) f5f%<.aTl-f^'Wt*r— ^ 





•^K fsa 


^tw c?«ti c’f^i, >it<itfli«tpt «?[^c?c?« c^t«^ im wws 

itt^?Wl® «waR ^r*w nc^t^* *ftwi t^Vt cncws wi «flfl8 

«JCTtC’l «Rri 01^ »itW?C15 CWpf W»T V I 

«ia|>T§Fii m fw*rr<ffii!ii ^itsrtf 

(;»%) nmv W fc® ntw I 

«Wll*Hrt5 <af0 fifawi I Plt^l®Fl-’"nJilTtf5WRt¥ W»r IRIWtf ’Pi*®! 

mm W9wmi c®tfe nt?> ^«r. ifNtl^ 

«n W«» «r?f«w (Sterilize) ff^ «rct 

bft ®w I ws) I 

^tnt-^¥f?cf cn w=T nPiJitftcpR^ *tc¥tw ®«cf« 





«r?f« iit^iaFI- 
C'lfW ^5fl ^1 ^ I 

vrPri w 
w nftFTfii^ ‘iitat^fiR sitw 
n?K I <«i:^ ’n^ Ttc^ 

cw f^rr»i «fl?i Toxic if< f^5il « 

«r«itTi 

*il%^ »rm‘rti ^ «t5 ffePF^^’rtf 

I »iiir-ciffl 

tf»i C3T ^ CT"f ^>Tt«rT I "rt^« «i 

ntW I wnRlWt (Cerebrum) 

v*!^ citfi^ 

i?si *rfw? f^f«f »f^c^ «flcw 

^sfi ’Thi J 'oipifw 'ss'er 

«r^<ft'8 «itcf i c’ll 

f&f¥«.»fif "fC’?h9fl 

t5 «t»l ^ I ntwtls^ 

m pi W's 

w« ^ pTTs ■fc«?t«ii 

Cft3| jSfesftff 



(Malignant tumour) p»! ■rc’rhBff 
»Ttfrc^r m «ftsri «itf i 

or^itcfltt?. ^ fB?? ^^"’F 
fS^ts '•itaFhi iB?t 
^?nf c^c¥ ^M»n I 
atfSFStF sFTfFJtl CrW^tV IB'S- 
’itraF wtiii ^tai uirvw 

^aflp »p«j< ^ ap p I Hi^caa 
ftfp «}^in p iB^ntm ^<cia 
m9 ’?«<¥ ‘J^=¥ p ara^^ p i 

(>«) at^captl^N—"narMf 

p I ®tac*i'8 a»at¥ Bitc^ i 

^t«w paciE a^5f wM 

at«a ’ft?tpi ai cstw cf<n ati ^lf 
ai nfafB'® a a« frca^ cwti 
ata ai, p ^ai ajtata fai'*i'8tia 
caaiatai 

P ^tr»ftf5^ faaa *t^t« aff^- 
ntcaa «a«f taaittp ^ita-e aitn^ 
ntata fatitaf ^taf pa K»iti?,ail a^taw 
«rat^ aa i wtani ^aw ^ta 
a'aPa ataa-a«j'®tw itftR nca i#firp 
to atata «i9«a ntot^ atf^ati*^ 
•aval vtai a»taf ^ca'lto pa at toa i 







^t»r ff«'3t5 

^^)l% wtf^ f «ftsT^ti «Tt'if^ flavsr \ 

fi*i ’Tcif 

*ff?i*itti ?fcTt«r 
^t<n ^tr*r fw¥ c««n:^ i c^t^ 
wtisifl nfaf*! c^«i9i ^tc?s 
5?Nt« iitc«r, ^*itc«rir 

=rrw ^’v^^ wt^ ^ 

I »«fel 

fkm ^ aiw a, CW afc^ 
cwwa ftc»i ‘fl? 

^ Tm 9rc^*n 5tsrtw^ i 

>»tl-«fcr sjt<n u5^ nc^^'T'hJ n*(? f^<f1fl'® 

(^»!i c«? «>w 

5lt*l f- 

nwt'^-f^wtsT ^lipi (International Geo¬ 
physical Year—-I. G. Y.) I <Si% »r*H^l 
4^iJi §r<f« f?pi I 3f<tf«r? c»fta- 
^•Wf 1 cnh¥9iw?( 

•ffeTi I ni:^5i*rt3 

cn^ ><1^ 

’ftsf »*i ’Ttc«T« sen 
«ft*it<—^ FSK^ m ^Hf ^ I 
•ipj orn 4^ w ^ '“(till 
wNtcfw «ii?f ^ 

«r^ w <srii<i wet f «tfHin 

'8 ^ t^VI «'Nt»lf wtf^ 

81^ »(w 1[w iwci m\ 


evt^r c^z^ '•to 

^tesf I 

c*it^t^tB«tc^ fsic^hP 

^9 f^acf (>) 

'^f^r^, (^) '« 9f^9t99m 

nK («) '« '«it9iff«fi, («) »ra{j '« 

«t9 ^*im. («) C*l1FC?-f—f9W^ 

Tf¥r CK9*, («») cbW^t -rf#, (i) «»jf5rlts 

W, (►) « ^*ri I 'fli ^C«fC« 

»it9l^••—49 «lf99f nwil C^W 
^tfn« f«cii 'sjtwfs^i « 

atPutf 9C9fi» « ff«*r 

C9 »T9 ^19911 5ilCl Stc^ 91 *src^ 

*rts;?r ntil9f9 < 2 fc 6 li, >19^ «il 11199919 

I f9f«W f99C9 nC9991 »19t^ ?1>99 
«tjrji9 ^n\ cifc^, c^i >\xz% f?s 
«ltc«lf591 ^91 9tc<f I 
(>) 91*1 — 

911991 ^tnlC^I *lCf C9, 4¥fe 

Cirt»19ff9C-f9. f<F9l ^19 ^9 =^»5l’ 

<»l^9 9^ 9t*n I 49 f^9 ^«-l9 

9Jt3fl9^<!^^^l^•'9b'lr 019^ C99FW»I9 9Tl^l9' 
ii«t«»-9*» f%Wtft^t91 9(«9M 4^ 9(1 

f?C¥9 9Tl9tC9lf *lKfI C9tC^ 9>’81» 
ffWtPl^t9 I 4^ Wl9 »ll® ¥9C« 9UJC99 
^n C4C11 cnc^—f 3 »Tf l=ri9 C5il9 
911991 4^ 999 CSrwff ( f%f 4l ¥9ll 
r 491C9 C9-1 f9| 9111:119 d|7 11:99*119 
^919itc»it59i ¥91 t 

Wlf^ (Lothian Green) 9W 



•jfw 


c^, rff^tfhr ^ c^ Ftm ^ I c*i^ 
5t*n, flpi c*w ^oni f*rt¥ «r3ftf?^ i 
T^iar f^iS ^ 

¥iTOpr—(>) 5(t!8« 5{iEtc?-r- 

I’fr ^flc*i cf<n ^ c^— 

siti5i «r^H cnWr^r^ 

<rcw w m 

irfipr fix¥ «rntffl^i «t5 

I «R«t*f f^JT ^^c-r ^?r f^c’f 

>ilf5« ^ I 'e 
t^t*r « ^^f1 <iifn3l « '»ic|f^ 
«fJrtfl^ « ^f^*! W(A >f??l< 
fcf ‘ill f«®?l5 csit^ 

•nmfl ctc^ »n(tH ?w i (^) 

«ff^, ^c%i cnc*! 

«rt%^ "lltW (Antipodes) *ffe?1 

^rf^ i\ <43 

3jf^3 C331 3t31 3f^*l «rtl*lf33't3 

^M*{% «f^nt? >^13^ ^C5f3 
fiff Sff^ *ft«3l 3t3l («) 

^ir^, ^'33 CW 'Wf3 C3^® m 
3p|"r CTV «l\C-r *rt«3l 3tC3l ^^3 

C33^ nfi:af3 ^ft^fi f^«i, ^f^*i 

c>rK^ 3rf*r *1:3 ^r^i C33i 

C^, C^3 «3T 33tl*m '813^1 «tt3 
<3^ 8lt^tC3 8ff C3ft3 C^ 

3^t?W3^ 5^13 3t31 n^m 

»W3| 'g-nwK 1^3 3fr33 «il¥^ 

^Tf I 

C«ltfit3t3 <^t3 C3, 333% 

f^35 c^ <33f (Tetrahedron) 

«t3 (Axis) «1333C3 13 C«rtC3 C3f3tr3 
«t8 **r 31 Wtr3, ^^3 ^ 3’®3T?1 
<?|^ 33nH C^tt3®3 31 5^3C3I 

(Base)'^[(H 3tlctf fHf tP^ ^1 


(Faces) 3r«"r3 '3[33t« m «tl I 
Cft3«f3 (Cones) cSt*51 3t3 C3W« 
’®t3 C3t^l3 C33‘ C^t’F 3tC3 I 3f% C3» 

C3 C3ft*l 3tfr3, 3513 «r33t« 3t3 
I ^t3 8?^ ^33313 ^9 ^3r3 

3t3'f^3 C3t*|'«f»I C3:3r ^3, 

p^3i:’?3 till C3t?:‘f3 'Bitwt3 «rw83 
3t^C3 I «a33 «a3f3 ' 333 I 3 \<11Wf3 

F^3l3f3 §33 lf^3 ®r3 '« 3C»I3 

^nix® (3^ ^ 3?t< 'srtrstn ¥3^3 «f»i 
«l^3 3t3Jt¥^C33 ^tC3 33^8? 353 3t3 
5^^3133 ®3 3f3333 ¥13 ¥3 ¥[^3 

C¥t*l « 3t¥¥f3l® «f3f¥® 3t¥C3 *, 

¥3 55¥3t¥3 ffk 3^33 C¥t3 « 3tf 
C3i3 ¥13 'fl¥^t3t®tC3 «l3t3 3t¥ ¥313 
>a3^ ®t3 3C¥ 13? ¥C3 3l¥13t3t l¥3jl 
3t¥ ¥3333 ¥C3 aK3 3flf m ¥t3W I 
¥t3 ®t¥t^ 5^¥3t¥3 ¥3 ¥31 

I ?t33^3 C33t3'e i^C3C¥ I 

cnt3tff® ¥t®tf3¥ ¥3, ¥13 
C¥Ca| 5^¥3C¥3 ¥t¥t3 <3131 C¥3 f «¥*13 
¥t3 ¥t3l¥ Orf5n:3C¥3 I ¥t3ti:33 <1133^ 
¥¥t¥ <sr? C3 ¥^ C3C¥ f3fipr m 
<flC3HI, ^¥B5tf3C¥3l 3¥C3^ ¥1 C3t3 3tr¥3 1 
^f¥3 ^3t3 333 3t33l3 fl3 ’Jprfl I ¥^ 
<fl33¥ 3t3ft3 ¥3¥t3 ¥1^1 flf^W m 
3t33l3 «jf33*1 it3S1 m ¥13 ¥33 ¥ ¥^ 
^im. I ¥l^3 ¥3t3 33« ¥t«tf3¥¥tt3 3tti:33 
f3¥ C3C¥ ¥^3 ¥C¥ 3tC¥ 1 ¥t3 <yf5t^ 
‘fl¥ 33t3 3ttt33 f3i:¥ «l¥ ¥^ ¥t33m 
¥33 ¥3¥t3 fl3 1 f3¥ ¥t3 it¥1 
¥3t3 f^3t3 C3t I it3l1 ¥3t3 333 3Tf< 
3t3t33¥t:3 3lf&¥ ¥3---¥t3 3t3t3n¥S 
¥33 33n»^ 3l¥t53 ¥^ ¥3¥t3 CSlt 
C3^¥3I '¥¥3t\ C3^ ¥3¥t3 W1WI im 



M8 •tir'i lentil [ HI m«IIf 


•f?K c^ irM Wf, 

^ti >Trw ^5tc^ 

•rtw ^1 '8 

w •f»ftPf« *lC<fT ^ 

ntifl !»i I =8ttaFl ¥^!r 

csft^ 58j|sr n?rt<i 

cw:f I ^ 11 - 

^W?r apt^ni f^rw 

^ta 5<8i iM 

m ^'6 sTlfs^ ^CBf «<t5r« ^^ST 
ncf fBir ^t9 f5'35«^ CRl 
^ t apw aR^f 'fl^TH 
nt^ 85W¥fl %▼ «rt? c# 

fl« ^f¥ <ff¥t'e C 35 l 5 »fn sill 

«it^8*rc^ cnt»!tf 1 »fcw ftPics 

csfetvcfli ^^rsr c»rt»it^^ f?c^ 

c^’tc^ I siiftFsr I 

5gv*ic^a f^c^ ^'c¥ 

^t*rw I «<i^ 4f#iit« ft's I 

csi^r cnt»i¥ ’r*[w 

«tl OfC'fClsi. 

« 4ttwf^f5r« '« f^l «i^ *f^ta 

irtc¥ f^» « ’^tw *rtrti?OT 

^t^tn 4t»it*n orti t ’rfapi nc?i 

*rt8i <8^1^ I ^fm I 

at^ *rft^1 «^tt5ni si^4?C^ sT*l<si 5|ftfll 
c«w cir^c»i« *11*1 ^ c*r, 55^*11:^ 
c*rli« fifl c^ 4tiitsfn^ 

tlnrt « ^ *ftc^ I 

^?tf wi 


C»ltf*ITtsT 4\!f « ttfl ^pNC’Wl «ltf« 
4rsi» cff«in«=f I 

l|*f >« 'its ^Jt*fJl W «<ltfW8 

‘<1^ *r^ f*Fg* ^t*tI1 

51 SJ11 sifsii mm ff| 

^it<fn i?t9r6 ^51 *rH *rn sni 

wzn inn c^, 

I ^t51 *8¥ 1 f>l 

cftsr i7t*m clir? fiimsf I 

cftsT *rrt*tji m *11 ^ cftsr 

liRtf ^t^l 4«ftsi«: ^--( >) 

^ c*rt*i*it«i I 4t*wi wtft 

toi *rrwi (ow:*r—'|^’r^) 

Tit^f in^i t^ifI (^) sit*r- 

c®ftm -^fsitow 

*it«ut^<*i *ffi*it4 fiiHJr *tii I 
•iKfsr »i5r*p f*t w*s wt*ii«*iJt*m ^ 11 5R«i 
w i^w-*if*r 4f^ «i^c-ri *jt«iTl“ 
f^«*t*l ’8'3l itii ^t« 
<jf<r^t?r c^ar ’jRft-tfrif "Itsd^wa 

c*fl utJrN^ 

Wtft 1 

4tt*ifif^i « c5Ttf®c8^ ?itPrit?r 
fC5tt ^zm 
i^csfi viinta 11 «Frsn cnnE, iitr« 

c»!tf«tsT «^ti:*ra *t«itcTa fkv% wn 
*rt8iil Thr I ^:*iiR^ T*rr*f« *i^tm 

cnt^, fV« w «w(*ftw 

C*T<rtCST *lt«fTt^^T »r*ll5tl m-‘'W9S 
cw c*rc*F c«i I ¥t8«r 
c*Rp c^tani ffc*F stm 4 m 

m fww «rntft^i fH yfiw 

«*ri irt c^, ^ ctv dw 
cw'® ^T«atf I cwi 

*tjtnt*i' c*w« cw «fti 



»r %< gr f y C 8 gtiT ^ <gr^ «^« 


«• «rfr«. c»rt»ic^» cwa 

C5C*f Cfl^ ^ C«fCf I 'arts ?PK 

c»rt»it<f^ \t aitsirt^ 

OT^ ^nr I «ii ^ ft«Jl ? m 

« ^r»ni «mt« ^sr 

cnc»i« *it«fjt^^‘f«fri?^ ^ot 

^ C^sf ? 

^wfsr nc’fjr^rtir '«*rta 

^15 «ft*»i cncf—c*iiF 
ctz^ ?f^*f CHV '8rt*j»t «f*n ^3C¥?i nfaj^t^f 
I C*(^« 'oicHJjr STtunNl 

C^, ^ ^^9 n<« 99? 


^XH 9^rtc^. «ft9 ^9 cwc« ?rr«ft9f®t?:9 
c»rc»f >9 ctr? >« I . 'iiil «Ri 

99? ¥^9 §“r9 ^H1 ^9C11 

?tc^^ 'Sft99C19 ^*r9 99r?9 ¥t*r 

^(^^9 I *at 5tt*f9 ?i:s\^ 9f?®r C99«t9rn9 
9Tt5rt< C?t^ 3?C9 C’fCII ‘99<l 'iSt? 

?f?9 9t «ft9ffSf Wt^ • 

’Jf9^-^d9 ’t® 99^9^1 (Average com¬ 
pressibility) 99C?9 5tC*r9 *lfif9t*l 
C9C? f?9t9 ?9i:9! 'il9 sf9H ’Tt'S^I 9t9 I 
^9n 9«11 C9i:« ^tC9 C9, C«ttf99t9 ^^199 
S|-^9t9 ?91 6C91 I 


‘9f9ti2ff^'$ FfST'9'®tt^ 


'yf99\9 c9^ c»it? <2r«(t9 

9tc?9 ^tr»i9 fenw f9^9 ?r91 5t»i 
C9 519 C?i:*t «l9t9 91?. C9 99 C9n 9t9t99«: 
ff9«r9t9, 9f9999 « f^9tfic«rj '»I9(ir99 

^C9 9tC? I ®ff99 ^9r9 9t?9? fe«,9t«n:99 
«frw 9f^99 5t9 9^t9 9?5t9l99 9'® 

'9?t9 C991 9t9 I <2rtf9af 9t? 

9T<t9 ^9,9t99 t^Jtf?9 ^99t99 

9tt? I aff*I9 «f'®t9, 9SI®11 ^«7tr99 WC? 
“tt?»I^9 ?99'e C^99 9^t« 99 91 I WtfttifJ9 
«l9r Cf9 C9C? 9j^?9 9(9t? Jff9J '9t99t^ 
?99t9 5r«rr«'« W99t9t9C*l9 9ti:? 91 I ?traft 

5t91 ?t9 9t?nt'8l 

( ?w-l|t^ ft? ) 'S ?f9*59?t9t 

?>• 9«* 


C9t^9 9^9 i3fi?3Tt9t9*ti:? «r9f9^: 

9t?"l^, ^91 5tC519 ^9C9t f9#9 ?9C^ fff 1 
5t91 C9 C9’^ '®9t9t9 ^<K ?Tt99^9 
fif9t9 ^1 99. W?9 nl:®Wt9? C9% «t9 
9i? fe’1t'rt9'®ft9 'Sl9^'»t'^91 fir9t9^! 
5t9i c9i:?l c9i:9 ^tc? I ^9t«59«i c???! 
9t? I ?C9? 9?9 ^(ten 9f“59 9t^9t9 
C9f95?1^9 '«I9»C^9 C?t9 «3ttC9 9t?-9^?t9 

^t9ti:9l ^9, 9t9 9C? «t99 C99? 
ftt«\9 I <attC99 *3<99^| 

91'? ( <srJtt9 ) f9t%9 9t? C9^, ^ 

9^C59 ft9tC9 C99tWl ^91 1 

?f| c?? §9 «ftft, ?? 

91? ^^Jlft 

•^e 


9t99t? 9* 


1 



05, ^ tfv *r^0n ‘>*iv- wf«f f5titft*j 0«ii 

C0V ^ 0t*!?l’ c^tls^. f0ft% wi 

ft>), (f«^tf*isf t^«), FtOTi 0V»t 

f^wtPpr *tHv\ 0i:5ni ^ =?i wnr 

'•%,«►«%. ‘»*%, *•% b'^% *ft«in’?tf ^tc¥ ^rNH fk¥ «i<K 

5t«i C0VI ^V8 « fTc^i? fen? ntntw 0? ntcvftw 

0 f?il fnfeflSiln, cn stcn? «ffffe^r 5 ?i 55*1 1 ?t?t? fencfl ntc¥ irNt? 

nj&?ti¥ fenM?t»ft ntc^ ^t? ^t? ntc¥ 

w c^ ?tait? cm® ntf?, cn carw? ¥c?¥fe m 1 cm?? 

^Wt?? cf'sui nfmn? 1 ntc¥ cn®nt?-??n 1 ?t? 

'«¥tf ?»ii mmc?, f¥ naffer®Ftn ^®f? ¥c?Ft»i ¥??t?’T?9 c? 

®?i ft, stit? «itcn f¥®tc? 5-m c<it«?i ?t?. cnfe= 3 f^, f^? ¥r?i 
m f¥®tc’^t ?i ®t® ?fti ^?, ®t? <2f?r?®s 25*1, 
fen? ®tt®? n??t«¥ fent’rt^^fn? ^?®f»i? ftaf*! 1 ?»it?t?9ij, ?i 

ftcn? ¥1? «r<ft? f®fetf??®fn? 5tc»i? wt?t? 'e®r? >5in, ?\«3r-«it^afe »ii?^ 

nf«?M f^fe? ¥t? I etw? «f¥f®, Ffn ^irhajc?? ^ni^fn? c?t^ 'em?? c?c? ^:?¥ 
c«ft®?i ® ®t® ?t?t? niffelJi •??? c^^ 1 ^ 'em?? ^?t? ^*1, ^rt^?*?^ 

•rtc?, ?t? ¥c? ?tcn? «(¥f®?® f5f?i- ^utsjj?? 'sc? c?i^? ®tn mfeft?® 
f?c?? n®¥?i m?c?i ®tn'e ^??i ®tc®? fentm?'®!?! «if?¥®? ?tc¥i 

0<oi:? cm® ?i mf?i «fW? n¥f®®f5? ^c?? f??t? c?c¥ <iit ^?c?'«¥fei nfinr? 
ifl??® ?c® ntc?, ?t? ms ®tc®? ?t?K? ?t?«ii ntewi me? 1 



csrtiB? 

¥Tt^ 

9\^*\ fmitf?? 

?t^l?1" 

ftitfmr 


n®¥?i 

■r®¥?i 

n®¥?l 

(f®^ 

C3Ff?? mti? 


?® ®tn 

?® ®tn 

?® ®tn 

>•• -UTtl? 

(f®^ f?,) 

?® f?|3j- 





?® f^fn«sfTt? 

V.. mttir 

mt? 






?® ftfnmi? 


«It??fe 4?^ 
mt^? m ( f?f? 
^1 «r?t?®: 

C?l¥ 

cm¥ 





mi?? t??r*i ) 

«? 



k‘t 

•*% 

8» 

««r9t*nrt?l Ftin? 
^ m?t 

1 

> 


•’•V 


>*« 



»r!K(2f1ww ^ •\% 


's pRi im 

<ft?«tc? ^f^ClfsfOl ^*1 ^1 Clf^C^ 
sir^) ctc^ fsfw c^ 
ptn nt’efi 5 t»ii 

^ Fr»i ^ac® cnc«i «trf at^r 
m9\ f^f^ca ^1 ^ aa^a 

w ^R Bn:»i ^ta fat's ’^tc's 
wm f^srtcai ata ati*^ fafa's® ntca i 
^aata na ata catca ^^ta 
^ I aH-fatav afaata «rt«! atcaa 
catai ai 5a c^cU ata, ■‘Ftc'sf^ a^ca ai 
cif^fc'B catai Rt^tcai afar ?ta nt^i 
'sta ¥ca Btcaa atai aaa afaatM 'at«^ 
caca atf I ata fsaftata '« afa-fafa'S» 
^ata ata atcaa a^ fagfei f^ca a®lta 
ataac^i 

^fa^lc's a^ sta ^^ntfa's i?a, «ta 
«¥ a’pat^a mm faai sta 1 faai eta atata 
a 1 f« «rata^: 'stac^t caai ata~^ «rtfta 
anta cac’F^ ®tac« 'ii^ alf^ eca 'atacf 1 
fav 'stac'sa a^i^ ca 'aa'at^ faai eta 
ataai aa, 'si aa 1 facaa facaa '»ia»ca m 
fava a^t'sn 5 ta« at«ai atatafa^ 
fttwci aftai cacR ca, ^t^aeta caca faai 
etca, facia aca aca-lt^l 'at'si etcaa ceca 
aca-l{ttM Pm etca «tata ^ata f^^a^^fa 
^faa'sa nfaatci atc^i 'sft aai ata, 
atv '6 ^ isfcw eta 
eta ^fa^a §ncat^ 1 

«mr ( C9 ft 

^ ttti) 

etcaa nia 'aaa ca, acRa etn ca^ aca 
^taa*!r « airhajaa c«rcaa wiRifa 
etcaa atai cacf aac«ft rfaf aci acvt 


iflataa^'stca ^aa an i'yca, «f 
^'Sa saca It^f^caa atRta ^aai ^aca 
«tca atata*!®: eta Itfet^ ®a! Ra, ®tc® 
etcaa ^afa^a* a[^i«fa aaat^ci atai cac¥ 
"jaa ^ca aci? 1 «?taai «itca^ cacafa, 
^^caa ^aata at«r, 'ataaa « 'artaLnwa 
ajfl^fat® t®araa ^afaM«fa, facia vca 
f®^rraa®fa «tcaa^ ca^ ifaatca att¥i 
®tl ^af « §acaa mnTn ^aatacaa 
etcaa awa ca ifaatca a^ca, ilf^a 
^atataaifa aca ®ta ceca ^acaa ca^ 
iftatcai nfa’t,'^ It^rlcaa ^ca etcaa 
^S-^ax «ica<F ?ca ata 1 f^ratfacaa «i®tca 
ca cafacafa cata ?a, ®'? «ttfa^caa aa 

^cat ^taj ata ca, ipata® ®ca-ltfei eta 
(«rt®a) caca cafacafa catca 'at<ft^ Rata 
a^taai atc^ 1 carat Rt^tcat etca 

(Husked rice) «iraa% ® afXt’S;' 

caa^a®fa ifa^^f aata atcf 'oaa etca 
faatfaa, atlcatcyfaa 's faatfacaa aftatl 
a®^i atc^, ifa%< ®ca-ir^i etca ate® 
aat#ca ®ta aii.%, 8 «% « s»% 1 ®ca-lt^ 
Rata®ca c^tiScaa ®ta« i®®ai >«» ®ta 
®ca ata 1 aai atRax. ®ca-|r^! afa afa^^tf 
®tca at aa, «ca *i|>ata® ^itatanfa 'a®^t 
^natfa®i aa ai 1 ce ^ at fe^aca lit^ 
Rata ®ca ft®? « Sicaa va«fa aacaafei 
cac® ata, cef®-|f^ etcaa iftfax® 
^aata «ica® ca*ll Rca ate® 1 

®ca-ttt^l Rata ®ca etcaa itRta® 

® 

featTta®faa «riaa*i cr^ ca ^necaa ®ai 
attaaiatafl, 'st ' 9 i^ ^t®n etcaa caFc«t 
«fcat«Fx I ®ta-^t^ ®aca Pr« etcaa 
^at?ta®f*ia® wm aefe 1 ^ etc»tf 

caaai awena m w® m m lltf | 



mtm « wntn I 


m •ft^T 

'^pai ?:f, ^«rsf t*(ia?i ^c«?r 

m»i 

f-i( 5 ff>fi?) ?i?? 9 it^c-r 

r^f«5 

5C«1 1 f^C"i5{^tC^ ft9f '6 

^nW ^3'®reiC^ Sfl C^C^ »15T (ft^lt^ 
s?ffa ncf ( 

♦f^<a;< If^tl ^<tii m «i«»t^f5[ 
'BI’I^Ttfa^ SCSI'S ®rCi?l 
^’lt‘ftJi'®f«ia '«I’f^t4*l Sl1 I 

'6 ^csr-M'^i '«[t-4n ttcem 

Rutfilcsfa nr«>it‘l ^cb c<fntc 5 ii ( firf% 
^.. a}jt*( 5tc*?i 5illc#hsnt*f f5i5tr*i5f 
) I 

'IW-ltfel 

f>l^ 'Oft^H 

>fc'» %*!• too 

c^t^f ce^t^ «lt«l 

C^f(^ BtCeiiJ «{t5, m 

«ft? *<•% 

’itc’T, ^iJi^ir^iit*) ’®it'5n 5t»i <sr?*i 
’Piiisi ’(tn »ilai «rnt«f:5i?r ^•%— 

^«% I ‘nfl*{t‘l 

«ltt^ 5t91 «Jt^n 5T^ 

«it*w 51? i ?t?T? «itcn c? 

Ff»i c^imu '®it^ 

'«in5? <«rtc?f i 

mt'® *it^ c?, *if?sit*i 

f 5 >?i Bt*! '«(t«’f Btt»i 'BIC!|^ c^H 

em c«t wi« ut«i 

*ftw? C^t^ll, I^Jtff 

?jr w ?t«tfl «itin 5t»* ^ I 


Ptei c«ft«?t« «rta 4 V OT. 5 tc»ia 
ntc? fetcta c? f*if? ’©’'^ csre’t 
^a val—'SI 511 atat 'st^ fvj^i 41^*1 
aca ^c'? I atn cat'sata Btc®ia vt*! 

^ntat5i©f«ia, facia vta fv^tfa'a* 
©f^a nfacia ^iaa acl? i eti cat^ai lacia 
icv^a^a ’ifeatav §itata©fi ipfi carv 
a?i ifaatca caa atta atai ati^i cv^p 
VC a v®^i iaa aca cat'aai vca, asta feica 
4 | ’tjSafav ^ntatiaa "^iF? 'srcav^l fa'^a 
vca I cat'«ata vci ^Jtatav ^ntata'vfva 
'viF? ca^ ad '8i1^i 5tc«i i araala <it?tav 
^ntata^fi Ftcia ^ifavtci ca^ 
ifaatca ai atvtc^ c»j©fi vfiva 
icv «iri caa aca cac^ itca ai, 'sd 
cat'sala vca *(^*ftav ^*rtrra©!ia 
«f*f&a acfe ai i 'sta vca catvata vc*i 
«rt^n « Ft«i caiv f®&tfaa©r«i ofcaa 
ac«r iti i^vai faatca caa ac® 
itca. m ^CF caatcai acai i 



f«(5tR=I 

at^cattipfaa 

faatfaa 

% 

(Pi. ) 

(fa,) 


vci-id) 

it* 

a* 






vci-id) 

V* 


>• 

f’lai 





catvata afcv etwa *ji^atav feiWa^f^ia 
a®^i ^isa ad, ca s[aata afai vaata ava 
«riFcaa n^ata ^cav vai atata «fcv 
Ftcia i^atav ^ata^fta ca «i*fFa ac^, ast 
«rata^: ac^ cva cvrai «tv atai vaata war t 
^ ^wtcna wcf f^^tfaaw^a ca faaff 
ad, '51 VMlatw ( waatsa wtatcaa cfci 





sjt^t fi, 5 tw 
^ %8 <^8 «rra? c¥si 5 n c¥c»j« mm 

irt8l ¥W ^t8 I C¥5T C<fC»! =11 mtm 
st«t ¥fli: 9 i ^nflfe' 3 * m\im 


f¥ *ff%*itc*i nt«ii ¥t?, m ^ti> cf^rtwt 

fl »111 

c<ft«¥fa nw 5|« c^ nfa*it*l 

t^tPiai ‘!ftr¥, ?itit?i *fcir f®«ii 

mU nNin ¥t 8 :— 


«im «f 5 i¥ 


C 1 f^ 5?1 C¥C«t C<C¥ »V% 

c¥w «•% c«rc^ <*’% 


»^% C^C¥ 9 «% 

«»% c<(i:¥ v% 


ft 5 tr»r 5 r 

»«% 

« 4 %rtt¥ «*«% 


?C*l C»ft«?1 '« C¥5f 

?tmts ¥:»? b-% f«titf*{s?, «rti 

1 *% « f5f?tf5rrR^ ^*(59 

*ftc« I 8 rf=ri cn^ c^, 

«tijr«9 ¥l^¥fB ^¥t «1 5t»l C«lt«fl1 '9 ^t 8 tjj 
' 8 J 5 {>?« fyi, 5 tC ¥5 >«% ¥Jt 9 J^t, 

^•%c«rtl 55 i, i«% *•% « 

HT^t« Wl 

f^f®!i %«,»f rtc¥ m):fs 

¥f5iar nr3>?t*i »rt<it?i't®: 

¥tt¥ I C¥t*l arc»l 

C¥t^ «fl*l *ff 8 *lt*l ^tC’fS'S 
mi ^zm ntcfli c¥tsr «ft»i c»it^» 

«tf^ »!¥ 'Bt’T ntw 

C¥ts» 8 fCT r(CS ntcfl >« I '^r'W C»l^¥ 
orf^wi¥*T c¥, wc¥ ’r*ii fltflts 
»tt»i^ ®nt»rf5T«f*i? <rfli‘*rt3*i « nf^i’^tt'ra 
5tt»i?r f<nrr^r*iif 
ntc^i tluft «rwt arlV?'® 

fjcm *rixi, stw^ 


C 8 j¥C¥?t ««fT ^18 f^Wtsj ft^ 8 ¥ 

4 ¥tfn« 

'®WJ?l ^«1¥««ri 5t«t« «fWfl ¥t8¥ 

arw^ *itaii 

¥1? ¥Jt9|f^5t«[ ^tl¥t^CS»6 

Cartf^tH ?t^¥t1c5fcfea nfflaitcn« ^) 

call ¥twm w:9 ^^fn¥«n¥ 

C»llf^t>l ¥f|¥t^tJli> wtft ^tC¥, ^<r<. 
c^^ * 1 ( 5 * 1 ^ ¥it»ifar^t*i '9 aiJtttrf»nit’» ^tl- 
¥t^C 5 ll 9 CJTtf^ai TOl«, 

^<1*1=1 m 'SfC¥ ¥»1 

«fc»i?i <fl| 3fc« fl?t- 

fjfcsifl C^H f<S|& fC8 C¥C¥ ntt? I 

cm\ U^i ??. ^^t*i «f^w "^tc^itiRi 
¥?ii w *15 1 cn ^tc»it 55 n sn ¥t 5 


•1. Effect of cooking on thiamin 
stability |. K. Roy (1933) 

Jour. Ind. Chem. Soc. Ind. & News 
edition 16: 50-56. 

2. Alkalinity of cooking water and 
stability of thiamin of rice. 

J. K. Roy and R. K. Rao (1963) 
l^d. Jotitn* Med. Res. 51: 533*3^ 



*«• wtn«f%wT^ [ ^>"r *fWfi 


5»»ic« *ftfs '<5¥>ir 
^*fWw« 8 f 9 i c^ cNr»f ^1 sfifj 

cmfl, ^ 5i»i^n» 

fni^srff^a m «fanai cm cncf, 

fltfta «?:» etwfl ^sil •(sna m 
CST'Sfl 

>nrt^iii c 5 j^ <<n^ i 'srtJi^ii cn 
»Tt<ft«*f®: 'st^ stti ^fa «tc« ^C 9 ia 

nfa»itc*ra tf*! c^i'eat ^ca »*itc¥ i 
na^apta c?<n cnc^, 
aatfa arc*! atai ¥ac»i 5t»i cat'eata wi^i 
faatft? atc^a, ^ta i«“'o«% 
fw ata I '»ia5 f^m afw atai aac«i 
faalSa afaata ai aa, ^i a^caja acaji aa i 
aaj «rtac*ta aa fe*f®rt^a c*f«a 
ai ®t£^a c»it (Gruel) at'sata air« «itca i 
5tta an ncaiai asa ara faca a?^a 
cftfetw cn<a ^'sfa aa i afSpa 'stac^a vtaaiS 
^♦ca's aft^ atca cal at'aai aa i 
cnaf ai at«?l ^«fa a^at^ afa ^afa^'S' 
aataa a'taaal aja ajaata a^ai aa. «ca 
arft^a batata«faa etcaa *i«% cat=F 
»^8% faatfaa al aca ata i 

atcaa «t«f« caca^ ^ ’Pia atai 
alar faf«a atca «tca etcaa ttSataa* 
fentata«faa ^aea ai faafS atca, 
^ «itaai ^wtRi ^cafai >fl| ^aaa 
«t^9a atfaali cata a^ai ata fa ? 

ac«i-|tll at£»ia *jfaa£^ c^'fa-llli mai 
ajfafn«tca afea at*i «raa aai fa-eal 

atseafii ^ar«a. ???a aitaj 
•aw aca-llli Ptcaia ajaata anca i fai 
fk anjaf ifta-wa ajaatt feicat^a 


ntcali ^tl ajaatfa¥ (Wcai a£»i-itll 
atc^ia ajt*fa «fata cata aai a«a aai 
^«at^ caac^ ata. ^caa ajaata a'ca'S fa 
^atca l[|8?taa ^ntata®r»ia a«|^a n«a 
avaa^caa ajaaii aai ata i at«a a’llata 
«ftca ata faai«atc'^l rafa<3*<ata rac»i «r<t<^ 
faai at^i ^«fa aaata naif^c^ ca fsitfaaajfa 
aaa ’Tfaatca a^af^® aa '^a^ atafa «itcn 
cat'eata a'csi's ca ^Iffnaef^ ^a ca^ 
afaat^a caH aca ata ai, '®i ^taai catafa i 
’Ft£«fl at® faatca faai Bt^i <sraa ^atl 
cata-aca-ltll «it«a ata ^®fa aai •aa^ «1 
«tata atwatca •ara'l afai c^ta aacal a^^a 
aa I «)tcal aai anca, '»itatc?a caci aFW- 
Itli Btcaa ajaalfl «i£aa*tf« ^raa 
a^a I fa« ^tac^a atica ^ei^: «it«a atai 
at'sai aa i sfaw^: a^eii cacaa 'aatafa® 
^ac<a fa^ faaatcaa facaa •a*? at'sa^f^a 
aai aat ata i atc®a atat-facaa ^sjata'^ 
■®tat fai 5t«i cac^ atcaa ai i «it^n Bta, 
«ifa¥t^a c’i'cai rac»i-atli «it«ai>teil ^tiaa 
cac^ aa i aai ata a?ata^ faca-lrli ^t^^n- 
5t»i at«ata a'ca «t£aa faatfacaa ^t'sta- 
<sffa^ ^’jla catca c^tnata a«taai at£^ i 
atcafa atatf^aa « a^ata facaa facaa 
ca-cia cacaa Ij5a feaa caaa a^atffs 
«if«r#aia *?|l aFac« atca—^tata an 
faat£a aw»i\ fa*^ faaattaa faai sta 
« «it«a 5 t 9 i <ara*i ^ta 4 ^ 4 # 
feftaaa I 

ata cat«ata wc«\ facaa facaa *r^ata¥ 
feat?ta«faa ca arnBa acl, '®i 4caatca m 
araata ^ata cat i ¥taa a« tacaa fha's 
ca% ¥ta ai |ca atai ^aca a1-~^i ai cm 
atf^Jfaaai aiia caHiiaiftcaafa a^ 



4 a<*v J nwit«r-*r«tf 


»rf? <fw 

c«ft«iit« «rCTt«r=r v:^ sn i 5t»i 

swr '« 

•fftspr^t^ fir’? w ?t«rt ^» 11 , 

%t¥?, «rt:^, ^in ^tit?i 

filial's C*T 

stws <rf'S?1 5iai I 

c¥iii? ’iiw c^ Ftisw 

uw ^t?, ^1 'Brt*iii 
c«fi<rft I Ftcai m m frif -sibi 'afti^ ?itn 
a«i»i c»R c^c»i cmU «twtafii ill I 

sfcaifl nfs*it*i m c»rtf®it*i 

S»t^l3|feilt|t ’ftfll'f? feWJltilNfrfe ^i»i 
?[tfl ^Alai'S f^Htf^lil^ ar^riTill 

SIRIF ^5J I 

fkZ^ <<tl^. ^1 ^t(»ltlil1 ^^i— 
'Bftiiti?^ ctfi-f, c^’ftiai 


cait® c»r<rttsi aftvf»Jt»r 

^•I'twt's ar^«r *nr i artii 
5tai c<n® 

FTiai? ®tir « m ari I Pt*! <»t»l 

®i5 511 ?tiri ®tr5ir f^a car 

'iiaFf p|pi% 'ST< carif Ttf, 'SI «ri5nf^ 
aa?t® ^ac^ ntaca jh i m '«r*tcp c^ jti 
cniai 'sr^ atari ca 't *T*iiaa «rnt- 

flfii ^a, ^1 ail's! 'sriif^ ^fafli ®tciil 
aiai iiiT aiaf I ^c»i ar^^i Illll 

fiiara 's ^ti f^isnsii ^tiii^Fti ^rt-st^ i 

initi iitiici if? matfi® ’3^-fi®tisri 
's ' 81 ) <^?ititiiii itiii ifann? m\ 
Itl, if? Ptiail #?tl® felt?tl«!»II 
Ill'll!'a®!® «riltsr%si nn® «tl?i 
citirtiii III, 'sii ^tii iW'sjtiari 
flg^l ♦ffll'S'l ®ll 'Stl'SI 

^ajl^aij III:? f?"Pil ^<.»rtfa« ati? i 


5tcsnr 

it®t«tiaj^ c?i«%?5 p??ititii1i iH®a 
faitii ptiaii ci fifu itfif? ^'s*- 
Itll ^«tl? ®I1 acim. flf%?t? fiatfl®tailll 
f^?^ ijtisil ^1 'BjNt?? ifiaiil 41^ 

Pti«ii ft^Biirin ^1 '^iit?? iFiiiai «ii^ 

It®i®f5? sfti Cl'S!) acic^ ‘ltf%?1 
^’1 c?<rc^ pti»fi ^i 5at^®tfiEi 
®t»isFt^ ii9i fniwt^i ffispi 
iT^, «riii "^fi, sf»i^ 's 

n?tt<a pt»i 


€r®s( sail am® i ff^i Pt»i ^«tii 

aFlIia? «firtna »!CI® ajt^liai I tti 

itaii, ?^? It® <^l®srit5r aiil»»i- 
I^a 'I’lj&affl'S Il®tl Iltitl? fllll 
>rati¥ ati i 

Wfl 

itf%i cir® itawi 

^atwi c«rtj5i?rTii im 

^intiiii «<i¥j8 sffawi ^Wii ¥nniii 



•fiwin 


•wt 

'•wt» <rfw 5»rtfh:an nm 

W Wl C^ 9T¥*1 
«Tgfl ^*11 (?T^ 

4i| srt^ *ffTt c4ti5c*Tfl c»ifetc^ 

>rftf«i c»r<n 

c»n:f, »•• ^ 5*it^«F cw ««• 
nrS^ I 4C'8 «»« 

c«rtfB=j I 

wm "ft^ 

?! wt^ ?FlxBf ^iWpr I 

wtrw ■rtijf'ofit vf’Fi «Ttc*ifiivt5 

nt«ll ^1 CTft’Tl =¥^ilflltftn[lB»! 

itfwPi af<n ^ 'aifttsrtt^i 'e *fjt«f- 
®tr»jsfi ^ ^iBc^ c*rt»rtf»i?ii 

cai^ ■rt?f.^!»i ^ftr^T c^cv i *itf%sf 
f=?«Tc’r« Ji-vr 

c^, ^ «rrt^ ^ 

sFnsr -siNtfi 

¥Cfl CtCB I >TtC»J ^*1 

cjFtfrotsf f^fB c^ 5C? ^ii¥a «ff% 
► c5ifii»Ti ^iri 

<¥ » *rw or«n c»r9j. ^ «itw 

c^t=f ^ntirt c>i^ c«n^i?«ft?r 

«r»i ^ «w cncf I 

»P5jf^ ^ck!f <jr<^t« 

^01 I ft^ ^C^ST 

CT, m IfW «•,••• nt^ifl «••••• 


( k%^ iw »T^Dn 

»fi4>T »r*w 

*lC<tW ¥«1 I 

C5h^ ntw nfi’rr’fv ^cw c«w 

gf▼ »rc<^'rt« c«fcaf tc»ivt*T ^fftc®. 

¥51 5»|t5 I 

si^sr g5¥ 'll? CTT^tH f:»i7?^nt? 
¥«t¥fB^ g5¥ 51 «t5 f¥9*l ^WJ9 Hl^lB 
^C^I^C^HT'W^WC^i iTSt? ¥t«f C?t5 I 4^ 
g5t¥ C¥t5 59lf« 5J?'e ^15 51 I 

g5¥iB5 '«5pr 9C5 1^1 ^5 45^ <4? "ife 

'»•,••• cifc¥ €•,••• ntfec»nf ^5T 

t55ft^ ¥51 5tJ5 I 45^ 8 ^ 

<4¥fB |Pl5 ^*15 4lB I 

*rt? imti ^srWiT 

*itf^5 ^tr|5 5<SC55 

^C51 ¥15 ¥5tf55t»l f¥-ftf5«1 #tW5 

*fTt»rtgi5fi»,»t-'fl^ jy:5fet5lTf^ nr55itnti:5 
5t5i^t5t¥C5 C«f55¥tw ^tt¥l 5t55t5 4¥ 
«f¥t5 ¥if^^ 5(t5t5 fsiliM ¥C5i:i5 I 4^ 
55 f¥3fift5 « f5^rV¥inf55tlft ¥ft5tt5 ¥t5 
'gl5tlC5 C«f5*| ¥51 C5C¥ 5tC5 I 
4«fitC¥ 5t¥t5t?1 ¥51 ^5 5t¥ I 4^ 5T5¥t5 
Htf ¥itfe f55 •{<¥ ¥if^¥« 5tC¥ I C5tfe5 C¥l¥ 
f%¥tl51 5<¥ 5tl nt^C5 4^ 5J5¥t5 
¥t^¥tf5¥l 55\¥1 ¥C5 C551 gC5tf I 

5t5t55¥: C5 55 5t¥ ¥t5t¥C5 

Cft5l ¥51 m ^t5f, ¥!?¥ 5t5 

C5^ ¥f^f ¥ 5tC¥ 51 I 



m 


t w JTfW 



(U'^IS fpf^^l^TilT-'] *f1^T£«1 i 'S?1 ^KS' ^tC3F C*!(t'® 


W C?<l 


^ mh ^tf«C’<( ^t?i 

«fif-^ ^tcff^i at®! *rt«i c^i^ mst?! ^<(t ffc^ 

CW I C^^^ CfVS\Z^ 

art»i^?i c«f^c^,'®t^f&c^Sf^t'«i'far9C5c^ I 

to c^ c^t^t celt ^1 c^5f, 

cwtl ^rw 5|i I 



c^^ uDKit tw, ^*tr® *^t^ ? wtc»ita «if^TO<tit tii^n j 

^<t% ii!^ ^t^l^ m f««?i to ito 

nn ^twt^if^ tof ^ I sto ^1 cw<rtc=ti otci— 

ifti ncn to wt?i »t?t5 c^st to 

to to JTttfffl "tpr ^tcsfi ^tm *tc^? \ crf^ifi® 

w*rti fCFT «rt»!?i c^t^ fn^ c^w* 

fWl ntf ^in 



’It? ^ '®R»rt=r 

c^f^ sitfN ^ft 'St? ^1^5 «rrf^^ 

^ CTVr-<?»f^t3T I *wt<Rm?r ^ «(iiiftf— 

c^f%«-«ijT^f&f®f& I JitcsT? v»f-»ftft^ c^TNrtro? 'eiit?i-«r 

'BTir ?c5f«9i ’Ttf^^ii ^rr^rt^r 

^ f^1 *f*ft<r^?rr?i ?[We i ?fWl CWtP!^, 

3r^l c^srl »r^c9i^ ^t3f-ft#i »rsrtc^ 

C^1& ?{tf^lt? 'S^^%®1 Cf[fm C^^5» C5ll^ 

I wt?i-’«jf«(^'® c*itnjtr« c*tt»r ^i, cnH i 

!!t3?l 3F*rj ^itss ^I’sftc!?^ »iw 

m I c^rc-ni CTWFj CTf?=i fw 5(1 «rc^-rt 

I f^rf^Ffi, ^ 5t^5c<cjRj ^t«r ^cir «ltltc® 

(pEit^r? c’tt^ TO 

«it?» cfi-^r TO «t?i <itit 

I fti «f^TO ’^r^r i «rff^ 5^ 

?ITO^ ^CSltWtir^t tflCTf C>ttFI^^ 

c^^tu ’5?[—^fiH w I «ri?'o %r5 ^«5i towfj ^»n 

c«Ftc^5iti TOtiT 5^1 c«rtc^, TOt? 5^1 51^ »isr?icTOt?i ^t%i 

:sj»ri f5f^c5 I ^rirf^r >«tj fTO c^^irtctiiCTO 

art%l sTt^ffsi ^f( fffhr TO 5t®i I ^tc*i Wf- 

^t^CTOlF f^, *»B »lTC9r 9ffSit® I 

ilrSiS #t^C5F «Q?F^ TO I f^f«l[ TO? iMtTO 

C?^TO ^c? f^f^ ^??TO I *1^1 

fifvtf^ TO ^wi:? I ^t?Tc*ij? TOt>! f*rc?i t[?csri cTO cftTOrf? «FW*t 
a?fTO fro? U9?J ^*15??t^ iTOf^C’?? TO—f^tW? ^t? TO • 

TO ceW?^ ftwt? « c^ffut^tTO «mf <tcTO1 TO 

f^ SITO 3rt#r? fro? C*rTO CTOR «tlt 



fit <9 ^ uwr 

W’ttsihr I iwa4 >!tc»T uq^ «(f^?r!T 

m car «rr^ ?c»i3r i 

«rtiy cn »i3roir 'it^ ’fc^'s*tt?i i f^iff^r 

c^c^c?[»r •I’w ^^if^c^rs? ct, ^Ic?if5nrt^^i&^ cjt»f 
<47 «rr**^ ?ftr f^f^^r*! ^?rc^ i ?if!« ^ic«ii ^Nw-c^rtfi 
^dtt<srtf^^ c*fc^ CT'sic^ *ttcir i X-flf%r^r CRH's 'arc=i^ ^"tar^ <iiH 
cwr 5VatH 1 ^tef^HTCHH «il^ HtltCH? '«srtH'^ H^HC®rl I Ht?t^ 

fItH HTtW fH» Hcail f®r-'WlH-f¥r«f’!^-^H Cftli HCH, 

rnntw HI’nf^ fro I 

Ht#t »r«^ ^WC^!?. uq^l 5r^, C^ltf^HtST'S <4^ 'sVHW 

«lfH?Ft«’tl ^ f%C»r!T CHf^e-'5iTt^^f^t& Hi 

C^Wfs^ I CH HH *tWtC<H fHC»ni '5ltCH ^tCHH H^ll R®l1 C^WfaW 
I f^fn ^tH'S 91^ CH, ^kaplHtCHH f^t^^caC'SH C^«rfeH^ 

t^CHfitHtCHH CRH CH% I 'sf ^f^Ht*ft Hilt fH5 CSTC'SH HCHI ^ 
C^!^ ChVsIH «r%H H^CHi fHIHW HC^H | ’fU'^FtH «rWHt^’1Hr 
^ 9 \\^ CWC-H f^CHH ^tH fnCWH *^1^^ ^CHH ’tCHHHI CHCH HfH 

*rHtc<H ^rtfH^tcH Ht^tHj ^HC^ ntltn *ttc“f i cnf^R chch? ^ 

HlH(& «ll^tc»l HHitCH HCH 5»IC«n I ‘fl*CHH 

»ilWC5Rr «R*rtH «I^«?CHH CRH HH I «TH1 ntW ^CH CHHC»rH 
HfH C^9I HCHCH # I «rHH0 «rtfHf^ R*11 *3»V-«HH HtCH I CHI*! 

«rrHl HFHTf fHH HtCH Htit «tH HtH HtHC*IH C^C*ltfHHtH I 'ilH’IH fH^ltHl^ 
«»!JHHitCH CH^ irt*ltH H’tCH HHH ^t’HtB^C^T ^1 H^t*! HICH RTC»rH I 

hI^^ Hc*r ctt^ c^t^ HR HTHTSI, hsstfn^ 5^-«rH hTH fnn HtHcarn, 
c^th hot? ^<ih Hr»i *tc? «i hI hch hth i fl*j HtItH 

H^tHf^ I f«fH CH ^HWtfH^ HH, HtItH C®t»1HlH l*riH 

fill HiHTl HT^fHCHH ^HH Hfir HCTO I FtH H^ HCH Htit 'S f^H 

Hll^tCH f^^CK'OH C»ltHH ’RH CHf^-^rtft« 

t^«rH CHCV CH^*!tHH «tfeltH «9Hf StltH CH1*T ^ ^ 

W ^<H ¥HC*R—^^4 1 ^ CHl*r—CHt^CHH R*n I 

Clf^HtCHH HltlHH^tH HtHtH fItH »IHCRH H'? «IHfTH 1 «ltfH’lt«H 
*inr *w HtHtH Hf H »tWH W tJR CW I 

iJ&*8 *ltC*IHHtHI fit !r*rt« 



•«4i 

'G «f%'e-'arrf^#fel^ »!?3Pt« f^rf^n ^ ^*f i 

c^ «fe'0-'sijt^t^ «it“r—<-^11* ^-¥«n ^ iMiftf I 

<(5rt'=iiv «it«rr5i»i*«lf f^f»Rit>r 

«(t*rtsi»rn« I ^t»5< uftt 

jfrm?! *ft^ f»rci{l «ttsjtwi 5CWI 3R1I 

^r« T^% 'iit c«ft5i 

*1*^4 I C5«ff^ f«if%ir«i »i"*i4 I 

m\^\ c^sftw^j'e f^nstw^i < 'Q ^-?p«n f5i4*ir»ni wi 

«I|’V cit9[ 'Bi^til dtc®! ; ?l«i(1— 

m CW clFt»J CWS*, 'S «l5|C*fW 4*t>l1l 

5^9 ^1=9 to^«r I?! 5(1 'SlfT^ *!t«ltil<l 9[W«fs|^ «lf^ 

c^ «i^t?[ tftf »(">a[4 ^t»!t*fi I ^Z9t w^^1c»r f^*i 

c^arfaFa^l s^ir, ni 

5C»f1—'^?ltC?lNj nitwit!:???! m\ \ 

CTfeirfi <1^ imf^?i 'HJTf^ cwftcw ’ifyci 

»n9c*ji I twjtc'aw ‘05f«’ f^ni i 

9VSB f9C»t^ fq'St’T ^It C^tzm 

I i»»*® »itc»r ^=9 Jitcw 

W9it cnK^9[ {a^f^ cwcuwK ^9f)[ 'Bjtrsif^^i C4C¥ ^•n 

C51^r?J «r®t9 I W^nfs »!f^3|C^j '<^ «r5Jt’<<Jl5( I 

^jtf«-^'*r?i tuf^ti 4Ftc*f?( f^fliT!?-^*t^i «iif^wi w»tt I 

c*\ cf^f iSf«9 mm itow I 

^c»ii I f»t^ 3PW1 ifiai » 

^4»!t<(5rr?i ^itfl cntz^ 

^t*l'vt mx:^ ♦tuiTO ^^ ^t«r »r^f mm i 

JM^ csiw c»!iK5!R f¥ff^®rwr9 cnt mm ♦Kw 

TO»ii I 

<im »i5tir«t5 ^ft>8 ?i*ri «f«ltt»i i 

f*tcwif ai?njt3i m to? *ftfii^ «f^*i 

itvN I CT 51^51 f^wrCTU w^ fwc«%»w, c^ c»it*t»i mzM 

^t?r 5p?ic^ c^c»ri m*\ if*r i 

mm fcfii 



3 « 4ti 

I 5rt«1i fsiw^ ^W5?*tt'8 c^m \ ^it'eni 

'9^31 9[^«{ f3rntt?r I vll^t^l I 

c^wto ^4 c?if®?ift3nr nm f««i1?it*fir 

ff^^'© <tt^ I 9ft^ir«ii «iTr5 f2ii*}1:»f« 

« ©r^:»wt5i OTff®i, »i’viit'e ?iftJi i 

ijti> f[m tLW?i c*f«?ii ?c»rt >jWh ^^C4f— 

W95T-f^^tt5H «it?r <ii^ «i^wt5i c^tfafirsi 

«f«rsj ^'»rT^*T^ <ai’^—c?f^€-'Brjt?Fi&fsf^* <& *ii^ 

vi\w\^ fft *rf<r% firw cm^ f^t i 

c^ »i’T f^ f9fs\ ’tt'® c^c^, 

in?»« ^wts^-iT^t^ ^rrc? <«% I f^W'stc’q ^csr^c’it’ti ^?r>i 
WV\ ^T=*l "STtfl CSf®f«^ CWtfmy if# CT^CWI I 

n«ft<f^®i 'ii'c?? ft=T 5?i I ntm ^?ri 

ftwtcsii =ra I 'Him ^t*iirt *ttl mnn 

I c?if®'©-f5ff^>it X-ci ’^if 

«f®'«-»ff# ^h(h^ m fill? %l^ C#C55? ^1^ cfm I 

^rrf^, «i<i »nrt5i ta #t?( m^fk^i, f^% 

wwu tfff® c^u cmt ^tir f59! 5(11 ^U5ifi¥i 'Stc^ 

-SUM 0f^t*(—C»l C?lf®?lt5( f®f!( m I CT 

aif®5tC51?l f^fi! fnw ®8tsi-«T©tilC^ C^ltisi, mt 

*l«t^ «(^W ^til ^l^c^fl 1 i>«8 >ltl*B( 8^1 »fl»f®ICTl 

ntm CTJ^t^t5( I m^u*{ inim bmfkHf i 

»r^?( f^r*rtft m ch ^%m c«rt<?»T, 

(?*r^fw5( ^1 '51^ M I 'srt^sill^si 

^C®I?<*('—^^5rti5 ^Jtf^ ^tw 

1^’ 1 ^rtwt*( cm '#t?i nm m m i 

___^ _ - —■ L ^^^. ■ ^ . . ■ - I II I III III B iirr t -'If—-- I in I ■ a- • T*** ••■■•••■•IP***!* ^ 

^ ftpiH •!«« »ittitf»r<s ■iittrt ^f( '9 «1» wt=<” W» w 

^f^CTlfl'jM fWlt < 131 ^ «rt« r 



«ft% 

«rr^ i »pef^ 

^-f^wr^?i ^£;^^ ^ ^ 

c^ 5?i I di^ ^C9rt ^<ttaFW 

fetftsi c^?twt»rt (*tw?j 5itf I <irt% 

Wn ^cwh c^tmn ^rTfST m «rm»r« 

f^c5?i ^w ?icto ckStc®t^f»i5^ 

sit’ll <iw^ I hwt^TCfs uqt c^cStc^^ffnsf^ «tf 

»tfv*rr^ 'e I 

«rrmcs! «rr^ ^c»ii <iil ^faRit« 

^ft»rrc^?i «wfi! I i>«*j »rt:9r «?t<itw 'A'^ 
^c^fesT I tat ^(tcf ?i ijs? w®* 

staphs I aU (tbct Ti imi'N 

^c»i^ s^^5ii 'AKm 'e 5r$t»fw 

A^tfs ^cK *irTc^ I i£Hit?i f%s ’if^’iT'i ‘iiwij 's ^rarsitsfrc^'e «<ttw i 
«rm ^ nt^?r mu cwm m^i <wrii 

cmsi ^C9T mi^ mmcm i 

*At mtwi \ 

«it?i OT1 c^?it»ii 

cmmn i c«rc^ fk^< «j*rt« c^t^itc^fti 

m I ?[n5nc*i% fsi??»f mc^ i 

f^f«5 ^f^W'e «rt*Jl ^t'9i?iw «frar 

cnwci I fk\ «jt% 'e ^t%? fe»iw 5rhim 

c*tt9C^ I ^fiif^« «tt% '»itvwt?t 

wc* ^"rtw c^tStcm^^ cncn:^ i f%i f^wtHlw fSi^^ m 
frm^t '®i c^Tc^mt cmtn aax npfn sit? 0 fvi* 

«ft% c^ i 

Jiffr «iimcm# ♦tmrt*i^, m^tfjK«|wf wti 



^fti t tCT CT ifl’n «jf%cwOT ^^1^ ’^tfi 

Tl<9i ^ «at^i %f3R(i %v i[nr nt?, 

c!!it^'8 fw9 «TO »tl1?f «r^ mi «»W8 

^ 1 % 5t*r $t>T <ttll '6 

»!W f'JW ^US I 

^JtSTWt^ f^tR®t9inWJ f5^^>f1-f^55t4^ 'Stl CJSF^tH^p 

d^ti:^^Prc^^ »f^5( '6 «tf«faF^it f^ni 

’vcfltisi I ®t: ^c»ic^=i, tu^ ^fiftctn:^ mm 

?ftf? «i<n c^fsT ^^ircf 

*ttto •ttc? 5^11 ^tcg^^ita «t5rtf^^ 9aci5 cw, clcitrst^^^si g^sr «f5f5w5 
'e^g cg^tCTsi !>«:•,••• «1 »ff%*»(t»it I 

f5f%^9!l-fg«it^1 «fi^ ’=if« 

m 'sijgg ^mcm (r g^cis? i 


^cof’orft'sijt’ff^t? 

cstm m\ fwmvi ^stm ^ifiw 

Rtn 1I fg»tR?r »*n:gfg 

•^f«i ^Dtfcar mm mm \ ^ mn %« mift '»imf*tirt« \ 

w»rt c«rwg cmtw i ^ i ifT^ 

f^wt^ Tr»fTgrrc»i «t=f 

»tt5» 1^ mi I ^ar «r«ft^, «tg»i ?tflarr srRl- 

*tfgfirfw «mafgw ^gmnr,. »rc%fg 

mgsTR mm »R eg gt^g ^jtgf^gtnw itgg 

«tg^ «r^ (jgtw i 

5gtc»ra imprf^ ^ srtrsgg W ^g '^rfeaf ^gm^ti w^- 
W gpcgg i ttf gfgri Hcth -gffg grg« f^-grggtft i gfrg ’gftwg 



••• 

tiff ^ ^rNWi I c?5^c^ « «iit1^ vw 

c»nT^ ^mi TOsii t%i «rf5irw «if% ctw?f c?c^ ^ifw 
<iw ftwtsr ytw «f% TOJ to^ri «rf^ m c«npf^i»t4R{ 

^•tcar?n•rt'etl «rtf c«frw»rt5 c«it^ cft^ ^fcN ij^ 
fsfni ^it’t!! »mt«ft3i f^’w. ^s? 

«w3i i[9 ^1 ibr ^cjf iftcar ijjirrc^’tfl 

»!w «ii5p^c3Ftf<if^ <^5? I m «tw r^9i c% vpii w**r w 

«r«JTt!r I 

^*lra»?l «t5'0 tt? ^^^^ w 

itr, C?tl f?9T ’*P?It^ I C»T m flT5l1 

???»» ifw fstc^itfecs! ?®ji ’¥11 ^1' ic»n I <tKw int'e ciftt 

S11 I fV 4llf «P5ft^ 3ftlC«l (Ttci ^C1 ^*n ¥C5I1 I 

«ti*ii it’F^i^ ir^c¥ Pf^artl&CTi ^-^1 m c^ ’^ti m i 
«ittei( lien fiwti <tOTC^ cwti ^ci ^111 ^ cwitu iti; 
111 ie«ii I 

i^iiti^Ut w <ngji cim ici «r¥^ «rf^ferti’?l> 

i c i fiK I «<ii 111 nci *fei 1%fi \ci ciitc^ii ^teii ^ 

^1 c»rti4^—^tii ftifftii ^ iijpf'o fieit wtn 

n ^1 intft. few, ifiiii n fiife itwitu ici ’^i 
11 ^ *f%tieif <wi f^it^ fei oK^fni I itfti 1? cic»i iw i^iteii 
n itfn <tDinfe nr® ie»rl i ci'^1 ^eit^ ncii 

’in n^i »R»fti®nitin fifi f»iwm kv nw uqn im 
mfin »Ri« nfeti ^«n w wrftn itlirei cir® wem 
mi ’iiKfiii 'i linen ^*fi fifi^ ^ti icifife «ni ci cicn 
«wf^ lei leife utfv lei i ficii to in 
n ®m* <nilfe fi®t^ iiw cii utiwn TOfii nn ®c»n 

^fHitiii ^ 11 »tni ciiin «iici ’itife lei i[T%i itiifii 
fntroi c^ci •tt^steii ciitci itir i^iiti to» i fiwtro 

in fiwm wn •ti itci cit€-tni iHi iciei njtii 

finci iti mn ’iciti c’^en ciitn i in ®teii wfeeit i ^n<ti utflcn 
fwns ifitfeifii TOW citwi to to f«fi 

ciTOin nt^Rwn mtni to Wtv n i antei iwtmn to to 



j (irtcff nytit ««> 

?fs!i 5»ifis»T i ♦rwt^^Rwt? cshf^^ .M^wi 

fwrc^ uq^ «rt^ 5it«(^*i ^c?R srtf^i*[ i 

vn^<& ^^sfi 'srrtsif^stt^ wr? i 

>i^c»ic%^ir c^tc^qci^c^sr cw. fn. 

^c«rj?i ^<t?i f^|% 01^ 

C^3f «rttf I ^'*Ff’^?S^ 

*r9!t^t^ •fsTt^it^'® 

®iT5ti^ «tt?:^i *r®TtTi^ 159T1 c^c«i ^ c**tc^ 

'e^ltuclcvg^f «£l^ C^ ^1I5|t'?5^ 

31CI(T ^Tt^Pt!{t?f C*H 5^-^ ^C«tni ’^ai I wtmt 

^1 ^?r »rf^a^5f '€ I •tft'jft^tc^ii mm ^ic«fi ^ 
nii f5i?i®T»i »rt^i I mm 

f|9i 5?i, f% fqnt I c»it^^w «[i^tc»T 

3Tt<(s(t?i w.m CT ^il '6 ifi3|rt'5t'®l to. «W*i c*fft 

I c»rcto^ m m 

^«it%jr?r »r»tw «qjts(r^?it?r 

^«ti I f^fSi «t5rf«i ^^9T5!, C5t^^ ^V5! m c? 

«rc5tw!T, ^1 m, ^ffcFtw ’Sf^ i 

c^pcaf^ 5T?f^c^'e m 

C^3{ ’Jit I S^1 «ttc^ »In^ 

'HZKi fifCK «r^to ^to5?f «tTf^ m ^t?i 

(sr^tto ^t?i «rr^^*i mz^ wto- 

«f^tc?[?i to ^tiw?i TO to^m’sll^wi «it^ 

'<Rt*tto «ittot^ I 

^9r c^ <sit f®to w ^ TO*i ^c?R I f5j^totc»R{ 

5t?ito ’tto^ ^twtsT ^5p|^iif5!?i TO 

mt >Wf^V W9 nt^'ttc^v f«f% mt to ^dci i 

^ftpt tov^nto mm i(<jr tor >rto5rt, «rtfpif cl?f%4twr 



c^fc^fri i iir^i amn f^fs? aiats? 
*irsf?r ^ft^iiRi i:>T5r, «ftc^ hciwt ^«f5it»it?* <frir®TVl&ir 

«»c9rdi^pi&^«r^ m -si^ «rrw 

c\^ «Tdrai?[ <itc?r5( I 

ib^te arte®! hfi{ I 

faisif^ C^fif 


^2Rf 'S 

«r! i I I 

*tf»OT Mtar^ I 
#t5'9W9l I 

•srs ^ I «rt^c»!trfef’t 'fi f% ? 

’TC*^t»rt«ai^ 

i I ^tljssr 'Q flfCSF «{C5rt«F#tll 

^ f%^tf5|5T-f^ I «rt? *fcs»c?tl^ f¥e« »{aR^ 

3(C<T '»ltC5 ^1 (Thiamine). f®^1fjr^-f<% 

5^1 (Riboflabin). «ITtfn® f^rstf^:! (Niacin), 

^1 (Rubramine) ^«Jtf? I 

OiZH 5FC?( mfSimn 

»rw^r I miit?i*r«5 f^rf^af-f^,, ^ nt^Ti\ 

irhri m si<r c^c=f« nt«ni^t?ri r«feffiiii-fi»,-i«i 

cvtzm c«r'*ti m i ^»rt»r 



Si'# 

CT, «tc^ bsft i 'a^c^ 

^ »r«t»tf^w (<r^> c»Ttf?« ^R^l #r?ft?iwi i 

W3[ ^f? f%l?tf^5[-flj^ ^C3ff b?5f^ 

^1 !??r, ^ssr?i«i Cff^t i ^tuci (MC^ 

'Q c^tfir^F »[itf^c®?i f^iar«t ^fc’dt’t «F8T <^t€?i1 nu 1 

^*.^1 ^srtJT mi ‘c^tcmn 'ntc^ ^ 

c«fc^| ^t^?i—^t?Ji TO I 

(Periodic Table) m\ ^Z^ 'ilC*R 

«rr^C»ltr^t*r ^ ^^rl \ <1t?[5rr«lf^«F '^n (Atomic weight) ' 

'««lt««r I «'l, ?I<T«^ ^'®Jtf^ 

?p«rt »f?f5(t^^J Ts'<fTtl5 

'^z^ I ^5?ir^ csitf^^ ^5ftc<^ '5®rsit?i mt ^z^^^ 

5^c?f m I csitf®!?? 

Wc<?i ^®!5»t?i >rT^fw: mx 'srtst^i-^j^tc^r f%f f^cTO 

I #!t«(t?i«i^rc^ «rT^ '5it^c»rfc^t<i ^tw^pt^r ^1^^ <2rf^?it^ TOtc^T 
*t«ftc<?j 'srt!e^*t ^m i 

^ift mx i c^ »i^9t 

'at^ll C^sf^ (Radio-active) mx m 'ST^tfl 
^z^ I ‘stt^<rr?r-^8Tti?[ 3Tt5tc*{r c'5«ff35^i «c?it i 

«rT^cntc^tc^?i ?iRi ^ -^-^m «rf^fap9l 

¥(:?[ f 

firwtc^T m «fc5N m'ktz^ <21]^ i tot 

^ffrcw^J, vtz$\zmy »!t»iTO •sJ^rH i 

^ jr^«i ^mz<^ csw^^ '5it^c#itc^tn ^z^ cto 

c^; C^t=T c^tsj ^ c»itwi C^t*! ^lC"f 

Hn ^?fi 'iwt^'ePr *r^w ^ ^tTO TO? 

<SJf??I ^tc? 'ilC? «f?1 I 'Srf? ^ CTO ?^?'e ?P, 

TO «itwtfTO? ?jf^ <a%?? aRm 

^t?tc?5? TO *m cwtz^n ^nri TOw cto 

fkf^ •ft'eit? TO ^TOsT «rrapt« cit%*r? c«w^? toTOsti ?? I 

TOC«Ttft? ?5f^TO CTO C^CPI TO^tTO ?fl1 



8ds wtii«C 

«fi:^»ri ^ cnt^i <stfi[«f^r« w m 

ym yJl^ C^Z^ «w»r ^z^ « ^Wi 

«tc’{ cmfm 'sit^wtc^t^ W1 «rf^c^t«c 

^?rt 5?i I 

I CT^NTtt^l 

«*l?i ^C5 t C5f'i(1 c-niif c\ ^zm *lf?(’a;^ W5RI if’^l (Zinc) 'S(VV&^ I 

c§t 5 iTti:ti?( w^t?i «f«*f ^f?c^ m ^ 

'sitc»rt5^t^ csFar JiVs\ ^Tii'e 5PTc«f ^t^c^itc^tn 

I s?^ 5 ?tc 5 i m^% f^« « m ^ «rc?it^ i 

^C?R I f<?5TJifl?ll to 'SltWc^t’l 3f!^1?t« C*l 

5 tto ^izm, ^1 255 t^ir®f% I ^ 

nic»ff CVtat *f^«im3(J =^cai? (Parity) 's[<r9TO 

«reTw?i <2r5fM tots?r Co<,o <ut ?r^*r 

4tc5i^ m* ^fwc^ ^D?r 

* 

'ii’Srt^'w c<f 


'«il5 ^«, «I8 'ststw ^'»»? 

§^nt^•T ^ m \ 

ve vsrtf r«-i^ njt»i *ii^ ’T^ * *ili»f ^'S«ir«>i^tr^4 ^jtntta <ii^^i 

ci^€ ’?jil ?iKtl I cfat^sr^ c<i® c^mStt 
t cKi^ ^f^wc*f9 vc»i^ ^'®«it?»nitcsr 

%« -f-st^*! ^ «®l W ^rWCJE I 

»!<» <n«n 8* »r^M C5i«ii f^fii^ or?rtijc^fl m Tff^® 

fs^tn I »rtc»i^ j^tc^r i «tfl*ni 

¥f»ji’*f wi’i^tntw «0, 'oir^ttfe m ^cici c«rci^ 

^^16, nt%*i <r«fft^ 9i\ « ftfici nn^ i 





^ Utart? fe*r 

in?^'8 ^ «if«f^ 1 ^I’p ff 
nrt»r ^^nt«R i 
^vfT « ’nt'i '*rfl*iti 

ffwi 

91^ 9[nf ?I5CiR[ 

f>rwl 5C!JpI'e?t^- 

c^n *ttwri“r ^f{8 

SJW siW ^5 1 f-(^1 

C’fClEI 4^-‘<|5fl5 
^ftc»is ^f^j «rti ’^c’l I «tt9 

'«®f^ ^U 

c«r^ f¥t»il I 

^;>8^ arrw «rt^t!i ^ 

4»it^i ^i«5T ^2i? ^m^ 

S«^ft9l ¥C? «ftt^rsit® ^T*fl 
c»i^ ’9W^9psf 

’5P? cnw I 

f»r'59 

»»i nt«f (c^tfiifwi) ‘fl. 'fl’P. f*f. 

fF$'^ c4f?[« »4i^ »T\^tc^ «r^t"r—, 
s(r99 %«• *ir^*!i 

^t¥fm ftw «f'*i I 
jftnw ‘f«r 4Si^?ii* ^«nij5 I 
K^^4rrtf4«l5a w«? 

*Tt5t ^«t*r C'l^’F 

tfWtftitfl |C?l 1 

fttiS* ^tci '*iH, w'hi’tt? ^{8 

*rt^ 3 i m\ nttw vm cm 

wm I €tr*i i^tm fwfe *rr«« «r® 
fjt f«tCT ijf^ inKii 


cnhtiB R iB. ’«rt^. 

^tWl 

'« ’Sltf^fts 1 

<i)| c£r<(H ’ft«?i c’Tsii ^tars 

awc9 «• C<|ftat«^ 'arfJIft^^ 

^ai I 'flt ^tfa^tcaa ^ft®! cfcna 
Ftf^tfj fsit8ia« f<cvfc»f castat*^ a«rt^ #91 
9fr9 I 

■£ff® 4* afw 

c^-tcar 3?t«fta Jacvfftar 5^51 995 

=¥ac^ I 

f6f#«s5n-fa®fcs? sicarn a^ai 9t'?t'9 
a^tS ^’^t'5's c4f«fr« iffaiif? -f's* a^aaUr 
^ca -^itc^i fajt 49 9tf^<r 
nfa^M %• staffs &91 

^Ttfil?. ?«9rf C’l C9»C9lf»lSf 
C^t^l '^?P 11919 *IWt9«!l 

c9taf ajtnWw c«9 
«?t^aci9 9taf >?tcn9 9tart*itf% 

^iF ^ta at9 '«(H1 991 art 1 

4*1cf c 9 aam 

c9WlF>rcaa 99ta ’ft'«il cnc9» fac-tawm 
4tafa9 n?l9t9 ®1 '«i«T9 '9t*ftaj99 ac9 
naT9cac9i c9J^a ^ra^tcaa 'siw 9tJt<i 
srtPtajm nit’T ^fa-ia Ft9tc«9a 1 

^faiiaa caat^taa^aa wa c^c^a 
a^ai mitral 9cac9l cnatca facnata*ai 
^ta's na^9i 9ca cacar^a 1 

«r3i9^: ^caacatm ca, mca »«9 

atf#a tacaaw acaa m cara 9Tt^uf «iaa 

t%9\ naita ^9 9919.9 1 <2119 fasa 999 aC9 C6^ 

m I 9t9 m«ft9 fa^t9 n#9 aaras m9« 



«it»c« t 


»nt=r5fi cn:» ^ ^«f mim *m 
•iftwtiS nfir^j'S' ^1 ^tum 
ftin^w w^i 'e^ ^ c?m ^ 

’i*^? 

t^*ttc»r9 ’^f'n c^t3i*ri ^c?jsr i n^- 

c^tffljif^ «rtm 

^3jf ^<1 cffc^ «ftf *ir^9i ?c? c^t«f3t!r 
Sfg!f f*t ^ «PC«!J I 'fil 

fc*f^ c^i:irr%^ti ^rt’esi cnc^ f 

«rftf^t'® f«r4bf (:®r»itii iftr 

'srffrft'8 

c^c« ntn, nc^^Ti F®irii, 

?tiftw ffl»rt^ cl"tR I 

*iw=?*fi c^rar 

n^^lS fww 

?lf% C^C®! f?C^ 

^>ftcsii 

^n? C?»f1 ^ I 
sfti«C9a c«ft5r 'Bif«¥t'S 


iftrarr?i?r •ffi’i^JT ^ orc^ wi 

^c^tc»T»i fci >n:w ^tif'fi 

^fir c<^c^ c<rtfrt ^cntf-^farf 

5t»r n'k^ i 

»<i^ ^15 ^iRr^tC'Sn ^•it^ 

’ll ’ftr^ ¥tC«f >lt»Ttt5ft 

c’^vs *rtnn '*itvt^t^ ♦rr^ 

-£tf«¥f^’® ^ *r¥f«C¥ ¥S 1 

ntw I 

f^¥ c«tt¥« ojI *r¥f« ^f^<rtaf*T¥ 
« I ^¥tr3® 

^5 *fu? 'Sff® 
mw > C’ifrv 1 I 

¥t?t« cl-r^ ¥t?f ¥r9tfsr. c*i*rn 
st%?i ^»tj3 f^*rtr^ ^r^ii n^r®?® ¥*{ 

^c*i¥ c^H f^tn«r it<n i 

«!in^¥ (^ n^Vfi 5t»itc!ii ^ifzit 
®tc® cir^ri ¥t«. ot 

¥*1 $p®’tf®’rHi ’ll? 

c¥Ci 3 isp®®a ^Z 9 \ ?f«C¥ i 




¥%tar ¥r^f^¥tft 

’ifh 

■•rtatwi «rf^it®i ¥ ¥<(T¥ siipli 

nfflircTfl ¥f^ntaf 

¥^W Tfsf^^rsr «f® ^Sf, »a>^ 

^rtspt® 

nflwt¥ n«isf ^vm I 

¥f^lt«r ¥8 Vb-si. Jittqil i| 


(*55 ) 

c®fSi*ft^l <srtt*r afSTaff-i ¥18=1 1 f®f^ 
¥fB»} ¥t¥f ‘fl^-f^r. < 4 ^ 

f»Tl 8 ¥C 9 i'sf f^- '<i¥'Pr. na^tf 
Htar •fiif=r ¥«¥ 

»ff^S¥ •It® ¥W¥ I 

f®^ ^«f?NW <^t»lTrsr ¥t«^^ 
c»t^Pr^ n<« |^¥W ® >r¥Wf% 



B81 


w «f, ®tt 'fcnar^rt^r =*<‘casn 

tr« >« mt 

"T,!« ^ f%ft 4,, «6in. filijt, "f^'P'ff^r^’" 

^»Ftj fentT »i1*itw «tf%li TOi^ I ’'^f^ * ’'f ’’’•^^ c>ifl-^*w «tf®ifpn 

cflff %qji I f^fsi 





I v:>8» »[tl»j ^T^ST’fC? 

(TfjfTfij) («| fe>jit? ^taf*f • 

5Ttc»i ^itwi- 

f5fn[jfSf ipi fr '«Tlt®'St»H:Jl^ 

apt«!, wn^» ^«fts»iit«. c5r^Frc«t®tf^^i» 


fkvn^ \ 

ft» ^ ^®1. 
c«r\r?5i^ «itf^9i 

Pf!i1c^5fi lai ®t: 




) 1 


► 1 



»«»8i^5, C5?«t«ri' at® 


220, Outer Circle Road 




Jamshedpur-1. 


^f^’Pt'^1‘8'> 

> I 

iltf 

»1 

^c^t^ar^fN r^iar 


« 

?lt9 

at^ at® 

«1 



IfsKi ar®«. 

»• 1 

f*|5?f® c’pi 

8 1 





Street No. 6 


^8 *t7l’t*l1 


Quarter No. 6/B 

P. O. Chittaranjan 




Dist. Burdwan 

1 





4^1?^ cai^ 

« 1 








«» 1 

*tt»t '« 

1 

cafJtf^^TI 




c*rt; 


§t^5l9 


caf8i1— ‘npBsi 


cnt; 

^va 1 


1 1 

ft«Ji ^^at*jt«f7ti 


af®® 


fnT»!?t^at® 




c’tt: c^tt'ws^’ft'^ji 


«t^!ia!f Cflt®. 






sNtfW Vfvm cm ^ miPw -rtc^w 
-««•» IHl l ^l C ^II c^, f|w mw TI^ 


18 


di^*t ^ «||j( 


^rtf^ '8 firr? 


feftc^a ^Jtf^--5f«ft^1 
V^, fefiwf c«t»r V( 5itf^! 
’nft’iMtwi fefipTc^ f.h\ iifini 

cTfifft <1 nt^« ^1 «iw- 
«r^8jcf c¥fJr nsif ^1 w^ ciff^fii 
nt<it?n«: ^tpri »iw c¥t? v( 

5n, f%« 9i[r ^ '»it«ittT« 

f«« fefN I c^^ 3«, 

»W4r ▼»n:»n <i<5ftc*n 

nfwi 4lw sftsfWw ciwtvtw flc« 

nfti. w ir:»j Ifti w» ?tit 

19tv (Fungi) I 

mtm *(wj c¥if "irMti cfi? 

wv ottiri «?l fw I 


^ ^¥t9 wrt f^wi 

6t*r^J, ¥»! 1t«F»I^, C’Tt^I ’ll ^ 

(Mould) a<n »ft«, 

'*« |?ttl cn 

fef%«r ^Tl ^*1 >ft«ltw 

^flWI ®t»J, *fh5l, ^9| « Ifit. 

▼>i cT<n ’vtifsni t%i 
l?t«i ui5f^ ^c??r ifcfr '?tf?i'8*i, 

»w v-N « 

c?rNt*» fHPjfCff «ft^*n fri, ^iiw^i 

<rt% 

'Vl^ (Theory of Spontaneous genera¬ 
tion) I 




¥%»! c?Pfr^ nt'Afli fm, •fW'8 cni 

C*rti>1, ^C’T »T^W Htti ilSIr- 

c*i®jf^f^, ®rtT, ^£5fc¥i§ 5!t£»i 

’I'fj "sitas sffaata cb^ 

sn I fa^rjt^ ¥faat« 

?a®t^t¥al «n?^c»i^ 5i[^ c^rfr*! i atai-^ai jrf^’T atf^l ^si'stca 



>51^ fsai 

ajtr«a i^t^i ( cnt^ ) 


<4^ ata'fta f^g^ *ffa^sf »rt£:'i 

®t5 c§*rta ^ati 

(ajt^faai) ^rtfavtcaa ¥£»i i »ftc« 
*rt^t^^ fajt^ faaca 

arcasr ‘Nova plan- 

tarum genera’ sftaaF a^ca f3ltC««r 

sra sra wtf^-c»tttl ^«5tr«ri waa 
a<5ri «Ffaa11 gaitc^a ^wca*! ai 
c*^ta apfaai ^a nwftflfa 

^ni a*rw ^faai a\aftatfl5r<? «rtl,’?3i ai 
al^fStfidttaa ?f% « m^Tm ^^af- 

cala nKanr nfcw afca^r i ^ gsatm 
atafca^t ^kvs’^ ca ^*5t?:vs 

£^> iw ttrta T^^ at«ti 


?5 aai arfaata fan •fca'e ^i^pt 
ca, t?inf5£'8tfi im 

harrfaaf ’Mjt»itat«ffa 
’jjafc^ affaatf^r^^a i jpttasa 

s(Mt^ at«tc»ia sfi '»rtfaai aa? 

^aT5ta ^tnfaata a a c?ai ata ca, at^a 

faa 'ajfaf« atr^ i "aitata- 

csffaa -^itraatca ^a«tfa¥ 

aatcaf faat^ ^tcat?a ’fIS aa i - <<1 
4fatm f^taf ^awtf^afcaa 

cfta «rf^atf afsr^ j^Fa aa atli 
fasitcaa cat fafsaf « aaa^ ^&jta^ 

^ca <at «ftatar «tr«fe -atv 

arat ^wata-^fa.. a}, ag ‘fp^^tattfa 



f ^ix» SI1 ^rfJnn VI (Parasite) 

W »r^«1 ’«rtf^^ '«rt?t sri ^s fl*r (Saprophytes) 

mtsjis: <sr<!fJi^: aT^^nt?*! ?Cfl ^aitf ftws 





t^tcfs cfr? m ciptr^tr^F^ ^flf 

^9|1 (Tissue) 

<rt« Tmmi =11 ^fm <iFS|’n: ’ft'® 

«rte??9 af^ '•i^ c^Ftsf *f<rtc<5 ^nfl ^1 c’t?!? cm^ •tt'st^f f^i 

1^^ V I «f?**l^5 «tn-r *Fflini 

m ift« *nim 1 ^flrtra nt^t?r 

^1 511 WH sit^n mim ^rtn cff^^' 

5irt>F^ I *ft«ft ^9 ‘»rf®t« 3F>i«f: ’ilfrw 1 

tii^ ffj cn, «rtf^ c5tc«r c?Rc^ •ft's^i ^tofl c?^ «?t3Fhi v 1 

SSI—c?f^i!it« m «i55t^*r 1 ^t?tt3r, *itlBc« c¥t*r 

^itT«mr3f 3f<*rtl ®tf»i?i «ftf— ^f««r sit^, vv c^ ’ll c^Fm 

'e ntlc»1 l!3tc^« cn\W (Host plant) «tn 

f^si Alt'll ♦fftt<^r 

5it?i m\ cjft! ’Tti 1 mtw c^m rnrf^ ^u^* 

tV*t4tt»n ’iti I c»r<rttsil w ^1 ^t%\‘ 





^tfh *i^ *f?t< «rt^f 

»ft»w ?rtfcr« 
fift ’(ftf, ff^ 

?F^i 5ft^i ntl5r« mi 

<) ci c^t=r mi ^rntn i*fi sfi 
c^**» mi5i »frw ftMt^ii moEi 

■Sf^lClWT ^Iltl «ftf^1 feiiim ?f^I If«« 
^Oitcini Iifti I 
c»fW «lisr iflB^i^ti 
c’tisic^ mils *imi c3!t%c^ mnfiimi; 
III— 

(>) (Phycomycetes) 

—iitnaf 41^ f««fi ?p16i feni 

m^tiicn wijti I 

^i(s tmit^ I 

(%) ^Jt’irftlitPfl5»r (Ascomycetes) 
—45^ cai^l tcHri (Yeast) 

mirtii 4ti «rcmifi nfiw «ittii 
^u*ji i^ =ffic« ^c^i 

^ mm ifii mi m 
41 ^ «rgi itf^iti imr 

i{8#i mf!«« mm ^ifiii i 

(«) (Basidiomycetcs) 

—ijtcw mm cat'fti 'Bimf'A i i^tcii 
If I 

(8) ftf«r ^*I*ltICff^ (Fungi imper- 
facti)—imcii iwfimi ’Till fitmmci 
wtm iti i iti, 

\miti Iftcii 1^81 

mu 

mmfif iTiifmii ilc« f«i nw 
mtiii mtfi i(iiit itfiit 
mf<F I iffmn'I tl ^WIII (Organism) 


ftc« m f^ftrii wlimtidi 
nftcini f w feiil'e Ijf^aw fntti I 
ntc^i mHRmm *rw ^’wm^ 
nfitii flr« im vfimi 

^iif*if5r® iFci^iS fiicii «(f« wj itm 
mrni— 

(>) mf5t<» mcitc’ti ^*rcm% i^mi 
men !i«fi >iti mciH m fn «ai^ «icitc»n 
•rfiirt cii mimmii ^f«fi'a» m f 11 
(I) ml5c55 w>i cii matmpM 

fH9 II II I 

(«) imf-ciNtm« mtfi 
fajti^ citn fmti « ?)af 

i^wtm ^ « Tif f'sm m^i imu 
mt’f ^ar c*rt«R im « ciH 

ml^itif i^af mif ti f II I 

(8) frfi ve cil m«r f^mf^i 

I til itis if 11 fn 'fli^ 

^tmm ifimi m ii’f ti i 

(«) %ftc?i cmi flf® mff Cl 
«rii1 « citmaftf w fifiii ffiii® 
f^ti I 

(«.) %f%ciri afiiimitii ^ncm% 
itw. mn ®tmi sf^iimicii 

lev flcirii^, ®tti ifm niiitf ¥fimf 
^yim ®III II*! mil dii ifii 

fi m, c®ifi citi «ff®citi¥ wtf 
mticmi w» uf in mspi 

fill I 

imifi itii "iw® feftcii 
cifmii II III citi fSrfi f 11 ifw III 
mmi ciN rffmii ^ci citf fli ® 
®tm c¥ti i^it*r® ^«ii iw ^w l^ii« Pf 
^iti iTiiii ffiti fedcfi cittmim^- 
citi fm mici. ®tm flm fit ?ifti i 



1 ^feff •«« 

nt^ 5titc¥ «rf^flt«f ¥fiic^ t c^t’fWf 

wr» CV5 ^f«c«ri si»i, ¥t'«»*ft'®i, ^^c'® lartc^^f wf® ’fifcsf 

f«p|9pr‘r9 iic<rT n’?« i^t^n «t»r 

c<i, ^tw st^ii sr^a^sicia '«?i*i?i «ifttf i 



® *5(< ^WKtf ®C«—cW^r 

orfif (Helmintholiporium oryzoe) 
«lftW ®tl1 Wt!t « *flf *^<t«r 

lets wnt^tf C5t¥tff® 
^tirNt «W9 ft»r ciffi fhr ® ¥¥¥ wn i 

>nnr ®rtw*i«i w ¥fiii wt’r 
¥ftw atm «rtiF»ii 
«t^fcWtf ¥«1 ¥t» I ¥9t tfF® 
c¥» iM%«r a w •jfiwt nt¥t«i®: atm- 
WtW fIC® 

>T¥f Ijai ltPlC® f»|W« ««¥l 

' *!t¥t¥«f cit^f ¥rtiwi mt ¥^w 
W ¥W ¥tt*ttirf ¥tfl1 Citn 


¥t?¥ <fflt*t?i »i¥«t ¥1 ^n»r^, 

mn ^t*itm 'e 

^tesT «1¥I ¥fl 

4f®¥ti:^« *f¥f® 

^itwtpsil f ^J1 i 

{>) nsir-nf^fli r®¥i 

m ¥f«w 4| csttns ¥ii¥ i 

^c®r m ¥Pr3 

<rtf%t® *ftw njt^cnc® »itl85 

¥9 «jf% ^*^9C¥ ^Itapj^n ¥ftc® 

nttt t ^tm*i 

¥« ¥1 1 « a C¥t®T ^t^vt 

mi w ^ft %st 



>48 




«fvtsr'5: «rt«l 

-ft¥>i^ « ?r9ifl •fgsr mi i 

*ta^c5 *fR w ?F^«i ■djr«f 

5«i 'fli *f5l ’it^Tcsi 

«i8r c^ft=r aft^n ^tap*ici« 'srtw 

'^(tc’F I CR5T 'BiWt'r?! c^P\ 

=?ti8in »itw*( 

c»rl <?c*r? I 

*1^9,. C^NjtC^, ^»I1. 'Bjtq 

catena t5 

9t9~^fec»r9 99i ^9 49^ *tfRl 

9<C[sr ^9 1 ^?tii TO w; ^fi5t9 ^sjr 

«lf«9ft9 C^ m ?lt9 9t9 

49F 'Wt'^hr 9^C«19 Ff9 =F91 =19 « 

'aitaFS|*l C>ffVc«1 m 

A\m aff*{C« «(5r ^TO9 ^t9 
9;tt9 I 511 5pr*f <49^ 

9t«tn, «itc»i1 m 5T?c®r *it{B9 
«(w*^ ^f^c'® nt«, «t?i mi 9tf9c'® !flc9 1 
affn 3T*19 Sltl59 5lf?^ ^^9 *ff99n*l 

*(t'®i-cnt^i «itl69 

9tf?l9 ^9^ C^fr ^^9t9 TO ^ait9f 

'«?taF9in9 «(H?i I 9ti8r^ ntm-t 

^nwt% ^911:^9 9t?[tC'5 ^«t9 91 ^9, 

mj 9lfVc^ 9^191 ^t’F-c^tn 
«lf®C9t9¥ 9i99t9 9Ffat9i 

'BfHfl 9f«l 9tl9f| 9TO9 «ltcn 

CntR 491 ^fs'® I 

9^9? C*rf9Sl 43ft4 cat«lti4t4 

^caf9 ’Ttc? 019^ CTO C4t9 C9R1 
%9f9 f«4C9'e ipftCf® C9^ 9tC4 I C>tt 
44 C9tTO*f4 ^f«C99[ TO 4ftC»I 

C9tnrapt4 4^91 9f«ll 9tl I 


t 9>4 91 , \^^ >TTO 

9tC49 919 44tC49 ^WCH 

1tC4, ^19 ^4C¥ CTO9 TOC^ >1Ci' 
ft9t9fi{4 niH CTO—TOTtf^l 'S ^t9t- 
9jg^ ‘^99 tilt'artc99 f4, ■‘89, C>rt99t9^ 
l®ltf?9 9t9l ^4 C“ft99 491 I 

499Itf919 4t^l «*'?1 '«r94t9 nt’691 

tlU u>9^ ^1:91^9 nffl9t*l ^C49 4ftfr«9 
^99 f9'o9 4t9 I 919199®! <84 C4f4 

^C4 <arjt9 fic® m '3fJt9 '^99 
f9f«r® 491 99 I ^^99 ®t«1'Str9 %4 f9’9tl9t9 
44 f|4-f1t994tf|' 911 *ft'e9r9t9 I ®t?1 91 
^t1c«l'« ‘fl4f5 4tC59 *rtC® 91 '44 C4t9 
*ffC® « ^^99 ig*ftl9l 99 94 4r?l91 
®t1®tC9 9t%91 f9Cq'e BC^I I 499Jt^C99 
9t9j Cit99 4f9C® 49»ITtfl9 99“ 

n^9t9 TO9 9C4 f9-ft^9l 9\C49 If'® «11 
4C9 ft^f^l f9C® ?IC9 '« 9C9 ^43 
4f99l 98 9%1 4Jt9®t9 9l C4f9 Clf^l 

4f*f^ f99l Frf49l 9tf9C® 9lC9 I 

ftC8?9 f®®19 999 43tC49 ^TOl 
4W9 4C9, ®99 44 ^1tt9 ^4 C“ft99 

4r9C® ?|C9l f9f®f 99C99 99if®9 9C9T 
^144^9 <14f® 4lc®tf—^Cl9 4tC4t9 9t9l' 
^199 491 I 4^91 C®tCa 81« 

9^ f®4tl9l 9tr99t9 ^9 8199 ^Cl9 
4tC4fC® ®4t1c® 4lC91 . - 

4t1tr9 4C94 999 »14T 491 
9t9 C9. C4t9 999 f4^9l Ff9l C9tn9 
4f«t4'« C4t9 §r«9 1fC9 911 9^®f®»11' 
f99t9« 141 mi 491 ,9t9 1 TO 

4f9C»l'« 9^4 9f59l 9f9 4 f4% flC«f9 
W9t«fSf9 4^t9J« C*I9 *t1« ^ 4941 
4^9f9 4tCnif 9f991 Iff 1 ‘flt 494t9' ®ftl' 
CTO TO 91491 «l9tt9®9^{:9 C9, 

4*t4tff 15lt4 }1l#t® ;-4fr49f9 . 449 



8C« 




•ftCfl !« I 

c^ m «Tt5ft«^t3t *itl5r^ 
c»rN^ ¥^c'® firf% nt^’Q ^3:jjitf«^si 
« ^ »fjt»i=? «f»r f^»r1r=? f»i"it|8i 

?tc^ I >itf5 »fa 

« ^t?i 5ii *ftlc»T 

=^1 C*lt^ C^fsT f»ril1 81r TJtf%?1 

%• f?5T ncn sit{5 
^insT ^1 Ftat C3tnm i 

c^fsr ^i^F-'sr^rrw 

vfg^T qsjry ^fgf9, CflN ^C»|?l 

c^t^ ^f«ifr^ '8it^*i*i 3?i 

•ftc?, cjf^ ^v>ifzv »r*i^ ¥ni:>i ’®t3S[«j{5^!r 
C^tt^I f*i!p"5fs (Bordeaux Mixture) 

I ^551 

^rsi ’its I 

f^?f“5t9 ^VS, '®>1 gs? '« ®?9| JT^nitn 
I c?n:n 

’Tt*fta*l^: 8 uii^lS 

*ltj5?f ntCiif ’Ijt9!5( 

'©f^^i ’«i5f -sTtfl ca^iS 5£ti? 

¥tck *ftcai 8 '©*?! %« 

.nTtsfST I ^t*tC'5 

^tf*fi1 TO f»\t^i1 9tr«tC9i ©f^gi 

«i« ©^91 nc^ c^i^ii 

{TfCv® I S^tlS ©^5? 

'flffe JTtjS ntra TO 

i?tf^c<s c*it^ «• »rTt»i*r 

(ii^. ©tw I '^^<r 

Tf 5n, ©t<n sftf^^ta «f5f '<i©l6 
«fii9 ©*(i '^m «m ©«ttc9t c^fr 
fjif cf?n 5!i ;.^Tt, ^ ©t»i©tw «r©« 
f^tff .c^t^ 1 

r©©i «n^l fijfifti siys?^rt f«) fef^i 


TO'T cf*^ '^^wa TO«r ©»i©i ©f^tl 
ata, ©la «rf© «• nit*!*? catifl 

4»- -anN ©5? f5f%© f?| 

ff^r tfta «rwt«t ©a©l a©ta ^tca^ 1 

^ I ^©©9it? caN-“’Ttata‘f©: aflBn 
©af^© faf©a aptr©a fitffa 

a^TO'i ’Fai ^ta, ©t?1 «itata 
jT^iif 5fCT©{5 ©tacia §*ra fii#a ©ca 1 
'TO*{*l ca>?t ^aF©»ita ^t«fa 

«i?cati??fsi ^a ^ri © «ipr© 5tai atf^a 

f%¥© «lt^fa afaai at^c© c?ai ata 1 

©faa TO ©t©1a caK t5t ast©- 
©ta© 4a^ afaa, ©tat^, c^tajtc^, c^*f, 
^©Jtfaa ^Bf©9ita catena «rtapaa 
ca^S *^©1 ©ai ata 1 

«tf©©tcaa m ©ia©fe *taif©a 
^im ©ai 5— 

(^) ^*ftca ff© ancaa ^ttn 
at© citaa ©fai© a^ta. ©taa ©©t©-ca1?r 
^©atf?© a^ai ©tfac© •ftca 1 

(a) ff©©»ita atiSc© caa m ai ©ca, 
©taa iift©r^c© atISc© i^arTc^a ©ta^aa 
ca^^a I 

(5f) ^©©ajta atlSr© catena 

©t©aa 9i©j ©faesi »(ca1©s ^ntca ^n- 
©nta atl5 citaa ©ai Sf&© i 

(a) ©fitca <4©ata fi©©©ta m 
faena©tca ^©atat ©tnaiS© aKtat c’st 
ajaata ©fatn nt^ai ata 1 «if© 
nitaa TO 8 •stJta faatra lant^lc© 
aa I aHtat m ai ntlrn catcrl fa’psta 
» at: jrs, « at: ga © t» nrfna©a 
ftntta ^©ata ©faai «teatn ©ai alai 
'^a«r£atcna na ^©©»ita atiBe© ^s^tat 
f^© aitca I ©t^, i^a^t©t^f %% ©a*. 



M mtw € t Mf fttw 

srKffl^ c^ «r<nr mr orti wti, ft<1 

’>’!• »r>j *ifi*i *fflf^—Iff® ’■rw® ®l 

«< *ft«tf fe^sffsr^ «t<f—wt^f flu •nvw t 

f5ft® cfltc<ff fR® ftft'ff® ff» cfWf «rfk«tfift ®l m ffef 

4cftn =ri ®f«c»f cfPrc® 

JTfi:«f f5?t|9i nz^ i ®taRc«ff w 1 ffff tf ®r«l *rNftf fUtlii 



*(t«t5 «N 


ff’Jtif ’Ttistf ^1wr?r, fi ®twi flwfWf ftil I ft?t€ 

f:«f ^rN cif^i frt I f5i5^ ® ®tf® ®rw® f®itn j cw 

c?Pt5l fattens ftf 1 —ftftnfa <f*ft^t CftCfl 

fIftcf, ^tfi cft®i ft? I fl®“5tc?? ®tw, ®c? « *rtJ ic»! nt: 

c?^ flw nt^t? * 1 ^ 8 ? ®*ft? ®r®t?- cft®i \ ?»n ft?—? nt: ffc®* 

cfij^fl? ®rst® fti? fi ff9!?i H ’ft: cftsi ® ®»i«* fjtff I ntcflv 

fl% ® fff fJtf® f? I ft?t??®: n? ® '^? Tft^ ® ^®?t«\ fffftf CftlfW. 
ftftff^r® c?tn %«i| cwft entifff, ?tll?r» ®tliltwf 

ft? I ®rcf® ff? ft®t? ftrf? l®Jtf? ft8itii fifit® •ft®?rf1f i 

c®tf fft?i ft«?t? cffi ft? fi nt^t? cftcn? ^t»ftf? f68! w fftc#! iw ftfil 

»!ft »ifI ®tc»ii ?tn® cffi ft? I nt«i nftftM ffw fn? ft?i fUtlre 

f[f|?i fi t^t^tfi ftlt^ cffi ft?, fitfi *if3iftf ® «tft? ficftf 

'fl fitcf? ®rt#f?fi *rf®t? fmtf ^tfFfcf? li?^^?®il?f i 



’Tt^pf'hr ^ '^V's fait^' ^fapiir ifj <tc^ ^n I ’rt«ft?i‘r«s 'Brt3f'''«rt^- 

f?:®i C5t»r «rtai'*i‘i c?tt*r i 

¥^1 ^tf I «rt5 c^tai §flc?9 'sr«{c*i 

(Canker)—^pifu c^rtcn? ^ I 



«3t^ 

nt^t? c?tn 


«ftap*ic*l *ft^i, c^fc? 

Cttfe Clt^ cnt»1 ?IC8« »fN CVf^l 

’TTIT I ¥!»!?[ ^tltlT», CW—sitfflt’lf*!, 
I'Sltf? c^% ^f%c? 

'«rti|fj;«i f^r’^^'stc’T ^t?i 

¥»Jt9 w 

Ftfs*ftC«rfl cifc*! 

K« *ICST ^ait^ 

^t%« c^t5i*i 

wfiil I nt'»ta %*r3 

^¥i t5 ^’I5c*r ¥tcn 

« ni"n¥ ft1%ii ¥H I ¥w *tt¥i 

¥ffU ncv ’¥ «ni V¥rtin ^ 


c¥t5i «r¥tM 

*ftlc»i >TC¥ '«rrapt¥ «r^"r ^ 

¥f?[5l C¥f^t« 

^’rrsiF «rrw¥lS l^sr c^trfl 

fif¥"eta f^t^cii I sitfii?¥9i ^1 ^nt?f 
<ii^ isrt^« CFtC’t? ^tFI «lt#t¥ ^lr»l «ltaFt¥ 
¥[^»t Iftfltcnt f¥g «ft5l ¥ti5l1 ^f¥?1 
« |!f wc»i? tTfi vfijii «t»in 
f^t's %«« *r*i? '•fti¥t¥ fef«c'f¥ 

»fw nt^i ¥ wt*j ¥tfeii f¥l»lC« 

I '« «t»» cw<n f^c»T 

ffsi ¥flf C^ltw'l W 

nt-eil ¥tF I 

(«) «fT^« atzn 

¥rK¥t5« •PFJ^fF »!¥J 


f < w 


Btir mPi « ftwtif 

’Trt I '« ^'<<it 

«rhj| ^ffii c?«n i ^tr'ss ^fk?? ^tfftf cvt*r w*f ^ri 

=^C53 f«fr?ir w ^fiii *n, ^fk?« 



■j»5T^ f&ai 
*FJt*^t3 


^f5Ft« ^IX'as apsi-r: ?gjr ^ 

^'«wf? §i%tr *if39i I cst’f'® 

<ii^sr?t« m i 

(11^ c?lin 

c?^ ^tt5in 'sititc^i ’twH 1 

^t'Oi»fiia '8f<ar^Ttn mm ^tn 

9i'»i'T ^t!t ni ?tl59i 

’TtCl ?!$?» fl?? SI’?'! m ’fft? I 
si^«i 

«r^t-r nt^tsj ^iw sTcw «ftapt^ 5fi 
ftrs C^SJI fefp® 

«t?f f^sTtn f?5r 

c^tPfl wt?t wsi -.fi^tk® 

I 


c^c®! »T5at5i 

vfll catc’isf ’ait3p*ir«r?r cif^ 

i^k’? I c^tc’fa '"itapR'f sitfB?r ^cfa 
^ fe*r ^itlS 

f-f?i:^9 ^t?i c*rt?*i-fap?tfl 
'Sfgr I 

'«lt?1, ^1, cfet>iTti^i, 

«ft^u •fs? s?’!'! ^tfl I 

f^^Ttc^i ^*f®r cnt<(3r 'ffki 

«<rtf^^t« '»rt*iT) *iti8® cHt*f5r ®?n 

I ^tl5 c*it<R 

H) ntfirr® stui 15*^ 

iu <afTt: %rtw itIN 



8i> 

»iil «Fc»! 5tat? 1%f^ 557 1 

«c*r« '«^f*(^ <ftcH<f «ft'5-Nc^ 'ill cutn ^f«c? 

’iF>rc»f 'flt nir^c« *ft«!ii I nt91 f^csF? ctf^ *f 

'ill C^tC’fW ^ftap*!!*! '»rt?1 *P*TC»1^I “nwK 



ii^\ fba 


t5 q^j ^ai ’Its I cq^ 

=i<*.qs 'Bitwts Tqcq quH csiq q^J 
^ftcq ncas »<tf5c« ^it'fts ^U 

«FS1 5IS I 

(•») «istst«: Btsts icql 
qf^s cstcq^ ^itafsinti ’ff® 

nftqfv® ^s I fqsf^ q^q cstcqs 
qq't'is qw ^«fTs 'qcq^ r*iq q^i 
qts I <iil catcqs qq^l fefec? ^siq: ■q^PH 
nts I qt«i «rqc*i '^fqsi qtic® c^<ii ^ts 
’FtC'Ss qfflqf¥® ^s i 

^taR*J ^Icq qfv 
^nm fef«tfs nV8 q^d«i*' 


qcq sfFssviisfs ’?! ^cs *4^^ c^^ m 

fqssf *\9^ cstq cs q^q 
'»iraiiJi*i atq« cq^ q’pq fefl'ficv 

mtsi®”. «itap*i«i sscw t cstq «ita?*irqs 
4f®csts cstcqs cq'cai« fnsF? qpq 
csttns 1 

c3ti:q« q^i ^t'?t« 'qts« 
fsf«s «ft^S faiU^a qfsi ^Ifi? '«itapT« 
?sst «ii:q=f qqs ’T* ^*tq q"t^ 
^tcqi qf^s ’qt^tcs nfiisf%® 
c*rqi qts I ^tsts n.h\ §f«cqs iC% 
qqi qi c^tq ^cq's cq lastif^ 



t*** iitw'«fwtii t 

Kgt^t« srfjn f^futcw I i 

lf«cf iiaf¥ ^t^*(C‘i « 

c?^ c^«n I nftc=?c-ffl *ic«fT ^rtsiai^r i 

ci!t»f fiftoK ’T*i?*i^ nfftw ’T^<srct? C^tH ’JKI I 



h^^ ftai 
3 c^tn 


f?(®ts?5iii® fentw ^lt:«i «N »tC’5^*ita ¥C*\ c?«f1 f^isti:^ c^. 

fi(^f*i5 'Q ir’TC*^ cstn «itaF>(m «it*tfl ’«ri^¥ 

fsf»5nl ^*f cw<il I tt® ’f^<arc5 ’Tt^Nr *<1^^ 

§f«c?3 cstcni '^q«f I 

« *tfs»it«i ftvi m I c?tn fiff«cat<r¥ f?»Ttc^ ni’i' 

iit>Tt«fsr¥ C¥f5r c¥tsr ?n^^tc?r« ¥c?i fsfetfsrHa ^?ti ^¥t3 

*¥15 I ^fic? ¥91 9tll I 991*11^9 ^ft9 

^^99 aatC5l9 ¥!»! ^^C99 t*f9 C¥t5T 9t9t*f aJjtf'f^ ^l9tt¥ 1 ‘flfiS ^«f9 

af«f^9l C991 9f9 f¥!l1. «<lt f99C9 9fC99*l1 *fWt<« C9 «ltfl!c¥ ^n?[9P *ff99ti«l 

^nf«¥t9 firf*ns h¥rffsr¥ ^tC¥, siltc^F ^5f5C?9 S*f¥t9t 

f*i'«c*it«® ¥tr?r9 9rKn ¥f9t'5 fsrsi 9f5i9tci9 'sr^9tii::¥ 9C9l nft*iti:*r 9t39 ¥f9C¥ 

9¥[9 w ^ 9 ^t 9 9191 c ?91 9191 ^ar 9 919 itfl « 9 ¥¥ « 



mfti, ] 

ntfl 

»itl6i:'® cn] 

i 

^»ii c^, ^fecKf-a 

«ft®, nf«c^-r, ff^ nif«, «tn «rf«- 
c?(t«f¥ -if^n"^ c’^i^ 

c^«?i I n^f« 

W**! *fC9« ^r? feti«r caNtapt^ 

?j, ^ca mn ^farii caff «r^cattaa 
af» ca nfaata ^««ia «rcatafa, nfaatn^ 
aiai^ta afac« ^Icai 'dwa at>3l caff 


84»> 

ai ^tc«^ iasan: ^Ica i 

aca afi catena catn 

»in*f ^fl?-c^ca «fat“f nen ncf 

cam «ff«catcaa m ^ncafnV -^aa 'sitift^ 
anen «tcam ai afacn a?? n'f« nfanf^ 
^a «Ma^ fafea apnena ^f^cn catn n^aptfa'® 
^i^ata »ra»'f caft sff^cata a^ai '^na 
n's* ?lai nc?i cn^ ^Hcna cwm 

»a^{5 acn atfac‘» ca, catn 
faataa 'new cam «ff«eata ^fleaa nen'« 
ca^ «rcatsfi?fa t 




ntaM-afa 

f5i?.as ^15 


«imai aniRJiF »fiiicaa ¥.faa ^tf^, 
fni nta-ti-^^ ata^i ^ac^i «rcae^a 
atcn^ aen aea ^ea i 'nt^tn-^fa 
(Aerial photograph) ^ea? faata caen 
c«mi ’jfaff-’fcfea ^fa I ^n<2re?a 

nmtear «ic!{^ cne^F ’jfa^a ca aa 
^fa c^mi f.iw, cn^fi afa'« «itam- 
^faa n^tea *rc^, '3^ ^tena ■steatnen'ia f«a i 
faam cne^? c'stni wfa faf^a en'e^ afte«t 
men; ntafa^ sfcat«fa nacaea ca>?t i 
cna af, ca na '«ia»n faea ^n^atf^^ m\ 
^rc?a an? atea, ca aa arfanta '»Tai 
a'tfS ^ma aaea <s\^k faata 'na^aa c’peaa 
wear fiftafa^F a^a'ta at«r aa aifaa 
amteaj la %t»!«tea <«a^ aa aaea aai ata i 
'nsreaena (atai ca cam aaa 
^ea ) arnfaa a*tl5, amn 

uia^ ^irm '»jaf%<i 5 ta«pja »raiim wtaata 


wes aa i^faa 'nij^ «tcat^a i ca wvs 
'acaap aaa «?tataaea 'Sfcatara 

aai 'Bftafta-a'lai asaacap '®t^ 

'naata 4a<; caeaa ate<a aea' ■nf^na 
aea naj a^ai aa i 

atafifar -sreatafa aaeaa^fa 

^ta, a^ ^aaa, a?(i faaan, aa a^ana 
ffa ^aaa ^3itfa «rfe?ia 
a^apta wear ^f)a^ ®ra*fcaa «a^j8 

ataia f^atca nte^s? aten i Vf «tca 
ffa c'stai na 'aa^ f<eaa a*ca 
5fiJ^«Ftu ^a «reat«f^a®i aacai «raeai 
ffs ^tfeatsai vaeai i 

^fa castaata wc^ faMteaa ales ^iialS 
f^eaf njteaai aateai atc^i ’^faal-'j-ck 
far«8 a^ «« atfSa aesa ^taaiai aai ^aa^ 
nfa cwtaata "^^ta aia^ta 

fat f faatafls faea^ (atataa^: 



tt wwm [« 


§:*?:) *aj^^ rtcf unf{3 

§W«1l ?iT!f I ^a^faps ^W3 >Tt?tt^T *f9 

♦ffl I ns ns # ?fs ^ists 
n^fcss sfw ^jsst^T 4ns«trs ^si 
nt:¥ cs, <nc®jf{5 i^fss «»• n^t^n ^^n^ntr 
«insf5s ntsi ut^i nr^i ^<K ns ns 
§j5 tfss n^¥si «»• 'stn 
a5>f|e sftsnts stfs scs stcn i ^^15 
csm scs ns ns c^tnsts ns cn^ 
csnts n’Jtvstn '«its csnts 
«tts sjfs c^tni ?s I n*itsistn csni- 
sjfns sjsst:? ‘4i«(n«tcs 1^sf ^si cs, 
^f8 n^ntr cssts c^tni ifstjfn ns-nscs? 
«• n^nn ci»c^stcni <ii^'»tts «fcstsf% 
nfsapifi ^si 5s I csc?5 
^fsufn f*!i®?c?s «•• «• "t'st^n crv 

sttn, n«jcs?^ ^5?c*is cn, cftfe 
'»is»cns «Rcn^'9fn ifs ^s i 
ifs c^t^ists n^is «?s?rssts 

^s »fls^ <iit ns 'n^fssttjfn 
^s ^si^ ntsin «fcstsfntstsin iifs 
c«tni w ;jsi ^rns's: fsst=?jBcs^ cntafi- 
nc^ nfss'^n 5ii ^cs 5tnTt'® 

^cs I ^1 sii ?cn ^fs®fn ^^tnt^i 

^ks viis^ c’Jtn ntncs i fs^s«: 
st^s 5tn, nr« « nfts^csfs mw 
ns^n csc^ fsstsilBs f^g^i cftn ststs 
n«tsni ntcsf i cn cn'cai ^fs^stnc^ «f^s 
nfsstcs ^sntf® « 'nntsi csni c?cs i 
n«tss[i 'jfsst-'^cis ^s 
cs^ sen ifs c^tnsts fsst5»lB ntstss'®: 
>*,••• c^csf fsesfec? 

srt «is^ win-ift s^ns^ !f£i?s 
% cnr¥ C8tni ^s jjii «4« Inn 
^e? st'esi ni’f« «<is\ n^n sfn ntsst*?^} 


nfsnss ^sssts nrs'* fs^tsiB ^nv nns 
f^g^i c?rn nc^ I sf? c?en n®i 
entsF «“ f^its nesi ntc^f, ^tsien ^ 
«fs^ts c«rni «rs«fn s^t^ww fsens 

'n^fssts ^ sfcs I 

c^tnsts nsff® 'Bf^jntes 'nwn- 
^fst^ ntstsiis: §jB «ttn 'stn sfsi ^s— 
i I ns ^fs (Vertical photograph)— 

cn^eaf sfJtesstfB nstnfs ns®tcs<jfn^- 
ntk Ilfs c«ttn I ns i^s nsv 
si^nt ns(n -nl fsi »i iifs 

(Oblique photograph)—4^ cn'cai S^JtCSStfB 
4S!j ^tf^cs sntesi ?s 4s^ cn^i stiBs 
f«<sf ii^ c^trni 4'®tcs n«ts^*,^ 4s>IB 
^fs:^ fs’?® ^s*cns ^fs c^tni nts i 
ntit'? cstsf esm fs'?^ 'n'^ens nen 
4^ sscss f^s «icss^^ ntfs 'ntc!ii 
'3ses ns ifss s« 4| ns ifsc'® n*i« 
’ns^nl nsts •*\k ^s i ^css fsffss- 
'®fn ai*s"i*4sftn^nl ses stsi iifs csstnsts 
nns ntstsi^i ^{B ^itcssi fres ns 4s•^ 
f^^ss 4it—ssins itfs^ m nen c«tni 

fj I 

'ntsstn-«fs cnc^ «fcstns^s ^nin^iat? 
sFssts 4| iifssjfn esnsts 4flB fsins 
s1f« «iTcn^ sni f.m^. cs, stfs* 
sjfn ns^nsesF «>• ’« '=• »n«t'sn crs* sten i 
^«st^ ^fs-efn ns ns ntsftsts nss 
nfsst*i Sftsni CISC? crs* fsstn nfsafsts 
CSS 1 4s^ fs«F esen ntsftc^ fsi 

ntstss^: cscntntll «insi s^ttis cstt^ 
ifs«fn f»rcs ntntesi s>s i 4^ fs^tne^ 
cstenl^f snt ?si 4| fs?ytn ntfnc^Tcn 
ntstsi ifss ntfss ennts, ffn «rt¥tn- 
cwnsts ^SS ^esi Stereoscope fscs \ 



mrt, J 




<9" « V9« *r^M’1il'*fSC«F 

CKV Htc^f, C»Tr?5 Stereoscope f^nr C?«rc»! 
fa{*ltfaf¥ (Three dimensional) 
^T? fed I 5115? Vi C<«rt¥ ^ICSf 

cPtc«r *f^, t5 i 

f^8rt»r ’T^affe ^5^»isr 

f^f^T '« S|tf5 'qt9lt?1 

^51 ’^tf—sTi, slisa f^f^t 

*rt<?r I 

«r^*( fif'rtsr ’»iw 

?c«f nKtaiT r^irttn? 5*wl ’J'NtcHi I 

«fc^T^ *ft«fz:?i?l f¥f 5fi f^g hfilr 

4C>T ’m^9[t ^Cf nc? >5=?^ «rfa 
'6 faf^ arsa ^itfBc^ nfa^r^ v i "oit^H- 
hfnb'®f»i aai ’^ta 
fkf^K aar*ra nt^a «it»Jt5fl arai ata i 
V'flat ^fta’lta ^^^ata fa%a 

c?c«r cat^ ’fiaaaNIxa aca^ 

JTatiSf «fla^ ^t^t^tf? ntacaa fasrtcaa 
a’sil fiiar^ ¥ai ata l *ttaia farsai 

aacaa a'*Tfe»!, gif« (Fold) atc¥ 

^aa^ <fi«fiia aari ^^fa a^ai *aat« enatafa— 
cafa ai, c'a'i:® faf^a aana 

ats[a aatca-f ^la atca^ i afl-at»tta fa^ta 
cacaf atacaa a»tfea ^ gjf® a"*i:# caa 

'sia ataat a^ai a^a, a^taa wcaa atal 


atataa^: Wcaa cfta aica^ta 
%afe air® ^ ^ca <iiaa a^t^a '« 
gif®'! vw cafe aa 'aa»a i ati[tc^a faarta 
cara atacai a^ a\g aai ata, ’vtaa 
atanra faffea ^tcafa wc^fe atatai^: 
4 CT'cac^'sp ata 1 

«it^H-^fa ^5!%a ^aata aa c^tata 
c¥tata at^a «fC?F '§®tf^¥a^vi 

states aca, ^ta (aafe ataai area’f 

c^Fciafe asai a^a i a^taraF '^®tf^v aala^a 
^ta'O^ "a^tca h®tfaa^ a^< 

aca n^ta aaa <iia^ n^sra ^fe-fe ^caffei 
^tC5 1 ’jsia aa cTOfe ca ^taH-ifa 
«i5!^acaa aatva fa^f^a aca, ^aa a^ai 
carta aca aai ata ai i '®ca ^larn 
'Sf^^ataa ^srtatar^a fa^ at^ta ^tat*a- 
feaa fa'^ ^ca ^f^^a nra^ 
artantafe, fac-ta aca ^fa aa '« a^ffec’® 
«ttafa^ a^aa at»ittai 

atcaf I f®tr^<p a^a^ta ^tcar 

ffaa ^5{^aa 'a^lB aaif®a nfetca 

ac® •aa^ lafe aaif® faf^i cac*r apaisfe 
arafsia aca fekf I «taa^s fecaacatar 
ca, «ta^a^e ^afe ^ca f*f%a cafei 
^ta^aca aaHta ^taH-ifaa 

«J 5 ^aa ^it^faaf artc^i facia ^ta ^fa^ta 
^cacf <aa\ ^ca^a ci'casfe ata^jafa^- 
®tca <aa aja^a ac*f i 



jqtfl 


©tc’ra 3rC9i?r i 

®tc?a m arf« 'Q *tf^C¥W *Ftc^ 

f%f*i^ ftcn ^tuti ’TC^T 

Stnfl afsi ♦ftsf ^rsj Those 

alone who have tried it, know how 
delicious it is to be seated in such a 
shade and drink the cool pleasant 
fluid of the coconut”. 

a?»i ^fJiwi *ii-?iitai ®tc«r9 *ftl I 

®Tt^ «r9i 

?tc<r I ^«rtf cnw, 
f?ntc^ 'flif C5f^ I 
®tc^3 <sf«i fkx^^- 

vTc^ aFtsT^rt? 

^«=» I 'sf’f ^cs^i, -r^c^ 

nc’F §*ft?rH- 

'flfru C^t»ttsT C?«9j I ®tc^^ 'srtaig S(t<ir 
(ill 

-i5\?|-“Sl®« ®tt^« 

tn^tf?t®t«i ^c«i I 3t>TtfRi^ 

Rt9t^«i c^cv ®tr^5 wen 5 n'»tc^ 

wt*rc® ntfli «rr® >•• Rfnfnita 
vfwi wen ^nt«r-N«f5{ i 
cntRfsM— >«'• Rfn-iTJtn 

^nRwt»i~ %»’• » 


jfTtnjcnR’iN-- 


RRnrt*! 

enk— 


*> 

^t*n-“ 

»*%• 

« 


«i'* 

99 

nww— 

%8’* 

«» 

cwtRn 

>V\a'. 

I# 


c«ftiB=f, -r#«i, c«r?8ft'^f n?t< 

<rt®srt*f *rRntt*f i 

nat^-nkn »rt^=? n^fefs ?t*r 'wnffln'N i 
nt® ■*f?*l if1 Weil'S «rt*fal f^8% 

dcp ntwr® ntffl, Rfw cn^ii n^m 
wiwR nicn ^cHw ^trnl nRrn 'wten i 

«it*ftc?ir ofi^ «rt5' 

it9i I Rf^5 'Sfwtcija n’t«r?t 

w «rtii n?te«R '«ft%'f 

wtif I '®t5 *ic>tT ?tni. (^) 

wrlnRrstsi. (^) n^ffniR, (») entfw^R. 
(8) cn^?, (4 ) *iTt»f(<») 

iiTtwtRw, (*»'' Rfw, {(» ) 
fnRuT*!, {^*) c^ffliitH. {^^) wnw^n, 
() niw, () cwrR^, C >8) «rtcitf®si, 
(X ) fnRiwsr, (i«») cjptfflsi I 'fli cntRiw 
■»f?K«fn? «w*t iT-rl8 

cnwfl W5|5 ws-^««nt?w nft< i 
«rtcw nR wta n?t«f 

«nsintr« ntew, 

^ '6 n^n ntew i nf?« <ii^ 

»m niTli® cwtn -rf^? nwti ww m, 

®4ftfn (III nwn 

new wnRitii 9tnRfiw Rm*! ew 



I Mfri-TOC® PtCTf 


'flrtip® stW ’T’j 

wr*i I 

*rwt<«1fi Hltw 4^« ^«r c>T 

fnm f^*i»i JTi vNw stc^ra ^ 

•t^C«W §*r¥tt%«t« f^JT? C^t^ ^tC’T ^ I 
^tm^ »i5jc^j r^t 

^wtssi «rCT(twsr I 

C^tf^t*f C?C159 Cf'K«f*{?[ ’^t'«tf^¥ 
•r^5t»isTt5 nzv «rcwtaF^ I 
*ft5¥ m (Gastric juice) i?t^C5tC3Ftf«^ 

«utf>r® ^ «tj 17 

CTtiSsr C-Sf^rt? (Osmotic pressure) sjaftw 
I 4*r^ wtvi '8 «rs?tc^?f f^rfawi 

f^wt I ?tfs^ 'ea'T- 

*3<i c*f^a *Twr55r «rf®wN 
^t^sT 1 srt^- 

5!^cf« ♦rf%5t»|5i1ir n^t^t*i 

artit^ f '5T?*I =^fc? ’«fti:’»f I 'srfii 'e 

c»r%?f ’Twtssi 

’nt»if»TTrt ’Tftrsi I ^- 

*1® *lTt’tJ5«t5ntt^'« «it^ 

’rit*T »Tt3?t^ ^ ^SWfl, «4J[i8ft^C*l3r 

« ffwtcjrtf^j? mw c*iVc^3i 

«rf®t6 c*f% *iw C’^N'N Cf'ejl «!«'« 
f^fww «r¥tcw ^tir ft«i jt-^ 

iti I ¥5? 5rf I f^tcjftf^sr 

’Ttw 

v*l?P5ti>ni '8 

^ nt«5t»i3(i, m br-H? 
^5ti ^rtnt£f <«§ ^twH 

Ottfe*) cf^fi flltsFtw 

(CcjivsR»tt»li 90 ) ^UH 


fltn ftotcjftfi[¥ ¥[jt^w 
¥flE® »ft3|t¥r ¥tl I 

f«^tfH5( f^-¥*icsrcii3r ¥t<’r*trtc*f «r|« 
¥c« I ^t*rfpf? g*t. sT¥ 

’Wc??! '¥tcf f ^f*itsrw ‘fl¥l8 

i?:»ii *t¥¥ I c^l5, chI5 

csrtf«=f I c3Ftffl=r -t^ra^ <r<ft*T 

«llWa=3 (Anion) «i|^^ >!¥¥ «f¥tt 

’m i 

«rt’iiai ¥ac® *rtfl 

cn, *(t®¥ •fvrtf ¥it*itnfa nlYac¥ '« w 
f¥®tE’3 ’f'f^t^n ¥ai^i c?rif«rt®^ 

ssRjjfftsr ssiri I cwc?? '«!^5tai 

•l?H ’ftaitf «n — 

8FCW 5t^ *#31 

¥tT^t^t^CS^, C??58fr^7 •rft< C«ttf553<8^^ 
faf^^r «r¥t«a f^^tf^si: i ’T;fi»f ^M=r- 

^t*iai ®tC53a ¥C»i *rt^i c¥ M 

«tt®2(t*l at stta? ^tir 

‘iifIB ®tf^¥t c?'8ai fc«tl l 
i I f«^3(-f»r 
^ I fat¥tfBf5r¥ «(rtf*r® 

«i nTtc^nfa¥ ^iTtf^r® at f^f^a- 
f<-« 

« } facatffJt^a at f^^tfaa fa-% 

« I C¥t^¥ «i7tf»ns 
¥ I faatfaa at ^faa fa-^ 
at atfa-¥ 

VI atcf #t 

aititfacat -ant^i®! itai c«ttjN. 
afW c¥ta*Rf^1 aif® «rjalw% fe*rtf ta i 
cat#T ffluttwi cifa^fa 

laa^ iifl mM i (iW%v 



¥t*j «rg?r *rf«>rtw "if^ i *<1 ’ifv 
?itc^ I 

f^wi ^c?i. 

BtC’T 5«^t5C*l ¥C®I fffC^rtjPJtf^H 

nftntT f#5i '^i^^ 
^zw «fcft^=r I 
c4Ji55[ « -r#ai 

5fw 1 

'^jtf»j®'e "r#®i 

»ltft^T I fw&Tftj|“f5T « 'eif^® 
^r®* ^ 3tc<r »<=i^ 

'srt’ft*!® i5t« c^z^ I uif t?i 

9C«5® ’I'Wt® 

BfC^ f«^tf^5i-rn-4® «rnt®rJn 

»tksr 

^f5}® Sf^^: 

cH^t=^fii’sft*i '»i^i«jr?«i I ^tc®tl5^ 

tsr’its'itf^sf 'Bisrt® f«^1- 

9^^*l, -l#?i1, c4ti5J?, C'^^art^® 

*f?t< mK ®t®i«rt*i ’5itr»tt5=«i 

c«irr¥ «p^ ^ '®®7l8 ®tf c®, 

®1l®® aft®!® ®t®T *t®t®-'#9 «rt®t«r^w 

I afcq? 

-sTCTtw® I »r® ®^® 

f^i® art^c^® «fnrtaf® i orr^® c=®t®- 
nsj?® w «r®ft® «rc®t«F®^® nfK c®t»n- 
csT® «r«r a«<rc®t«p^® *r®t<fSrvHt®® 
w f^tc® w®i • ^ ®fs!c®® 

*rf®^ ««®< c»rt 9^m ^ 


^tvwtzm wcir f^fw fe*ft®t® ®tt®w 
®t®J ajtll I 

c®c¥ ®:t'» ®tc»r® ®c®r >r®rKt 

c®^ *rf®®lT® af®, "f#®i '« ®tw *t®H 

•ft's®! ®t® I *7® C®l®r Wt®!fl nf®®!® 
®'®c^ ®ii^ "ii®^ i®t®t®-r ®tc»f «Ft*ra 
*ff®®t® ¥c® ®t® I ®fj®® nffl®®» ®'«®i 

«fl®^ artq® *ff®®t® ®fc® ®t'e®i—«i^ ?^® 
5T®c^® c®N^ai c®®1 ®t®— 

a^r®!® pH ®® ®t5?c« ®tCTt «i''t®['e w 
nt®* ®c'» ®tcv ifl®^ c>it ®Fc®{® 
®ffl®tn'« ®'®i:« ®{®* ®fr? i 


®t£:®® «i¥t® 

arc®® nf®®H 

pH 


f®f®f®t»t® 


< t®f®Ct® ®t® 

^;>e 

sv* 

*•8 f®f^f®^t® ^®» 


k. 

“Ttr®® ®t® 

®® • 

8‘&* 




^ ■l''tC»T® ®t® 


t'^S# 

Non-reducing 

sugar 

®tc»r® 

®tc®® ®t®T^ «r®® 

nt'8®1 at® ‘fl®\ 

^c® 


®t9r5 ®t^ ®t®r®»i wt® y*% *rt« 
®r® ®tC’® I Dextrose, Laevulose, Sucrose 
®t®i:®C«1® arc^ ®1>s®1 ®r®—Reducing 
sugar ®Ff5 ajsj'^t® >—>’*% *rf«fl 
®t® 4®^ w *rr:® «■•% ctf®i ®t®l 
®«® ®tt»nf •r® C®C®F^ Reducing sugar 
®F®c^ ®®t®« ¥t® «j®^ !®c®t®n ®tt»r >*•% 
*ft«®i ®t® I *rf®i:nt® ®9ii <®, 

®tc®® a?l»l® c«Ttf5c® Arginine, Alanine, 
Cystine ui®^ Serine «ITtfi[Wi 

®®rrf»n5 ®<®t®n <<1^ a^t^sn airtfSiwfii 
w c® ^ffl®tpr arttt. wr^W 
af% nfi®m €t?®l Wt*i ®’«''®t5® I 


win '• f®wt>® 





f&pF^>n-*ff c»ft»i- 

c^tn «fcw afwfl «rCTt»r 

c^ ^tfi 1^1 ^^‘iitrsi ®tt^i 

wi^ sr^t^i cna 

#lt*r=r^« 'Sintm c^h 

wm (Nutritional 

oedema) '«t'8tt^ (Under-nutti- 

* 

tion) Intravenous injection 

to c*r:iii^5T I 

Dehydration vii^^ Prostration-uqs 

«•% Glucose-saline c?r? «rm 
^1 cwrai's vgto «r9\ «fr5t’f 
•rt'em c’ftii I 

«Fr*i?( « fentiftw?! Ntasi 

^tc=ni jqtfes ^*19 <^tr91 

tot5^9l (Seth G. S Medical 
College 49^ K, E. M- Hospital, Bombay) 
aT^l«f9'® (Synthetic) ®tt99 %1 

^?in=n 9 ?c519 

jrj=?t9r— 

carrf^ C3Ft9t^— >V.% 

C3Ft9t^— • % 


^»is(ti*i5P5lC9 toi *f9t^ 9^c9 c<rt<r«^, 
Dehydration Prostration §*f1:C*r 

<sr?f«-tr5 ®tc99 9?c»iir «rat®R~- 

fan^c^rfS^ ®tc99 r*ff^i5i&t5r i 

^nr99 ai3l« c<tl^ «rt^1 

'STtni^ *rtf9 c^, 

®tC99 af»T I 53f^9Jr59 

^tH9l '«ft96 «rr5|9r 

^C<9T9 I 'SltC«lt5S{1 

9f99t9 ®tC99 -Ttar ^'^ 1 % f%5 

^\ 9f9c»i 

9tC9l 5«t9C^r»\9 ^C«9 9t*lt9f^ 

enz^ 'sitt^— 





- v*>4% 

c«rij5sT— 

• 

»(t^9 *tirt<— 

•’«% 

5lt9t=FCif|9 ^'f'S 'Sflfai^F 

cnt^ic^fr %*MCT9 







»it»t^F I \ 

»[tait? W ^"5^ 
^tt*i'9tfl ^i=r I 58^5» =fJtt*i'®tfl 

*lt^c»i f¥ 1 '!ttc^ ^ts, 

fsf^t, sl8^ ’if'fl '« ^wW f^sifi 

^CF f^«rjt^ cwc*rF 

ftm I ^jtc*?- 

'8«tc^ I Ft?p fttw 
f4¥t»r, =iwtwa ^wtnsr, <ar?tf?« 

^f*r*i. «ft*)’!!i«^!r '®<rj nfs- 

^t?ii ’T'^i 

f% I ^tc»! »r^c?c-f mt»i- 

*j^ir «f5sis? t 

c»r?t»i-n^ nf«r^t3 

«iK H «tB- 

c^tt«t« f^«r ‘*rtc^ I c^t^t 
«i^«iifc=i »rt«i, ««'‘tr' ’tfSTtfl ^tcf I ’?1'9 

«r5f»i^ ff I u<«iF 

(c*rt*f) aintTH c<jrn=?t 

c^ «(tiii '®t?t^ 

c-ariffl^TH 3pTti:»i'«t« '^im 
c?it^-*t«*fi s(f'sic?5 

^ I «r^ iJtSft? ^t*i»i 

•?aint® I f<aRt^ 

>«<»% ^»«s> 

t%w'-r ^ I 

fii’ifhr, TO%1 


I 5f«.nfltC« feS’Pt*! f^if*t^ 

<ttc? i ^t=iT^ mn 

^c?sf c’lf, <<1? cF^5fi ^tf*t«tii I 

«ft^9 c^w f«f<i 


sits 

S®'StS Sts 

'9ap 

h«fts 

’isn 

^tf®Sf 

'SfF 



«t-si?tss 


«rtst? 


cn\s 

s®*® 

artss 


sts 

^-ri 

'Ft^ff 

SI 

VtfS 


^tl%s 

stss 

biS 

^®ts CS^ Sts- 

■*strns swj «rarstis, 


’*«5? srw sini—“*itntHt^ 

?rrlm>j—isf^i *:t5 

c?-f 5FW’P«r*r f^a’Ntc^icJi 

^tPnn c^ 

Wf^TTCt^r. C=Ft^f? WiVi ^t>«1 

=*Ff«c^ ^ftif^t-f« 

nftf^c'SF afJifm ciftr¥ 

«tfi ipt^r 





f^fttia ^»f 5fr*rc*r cff«r— 

•'^a an’Ta f^fV a^a atf« t 

cafaw t «i f% ir 
PiVa, atwa'k’f f^fa <^(i9fi- 

aa I ^t^a «rcatarta 

cantf^a "rtsf i 

aW-at® ca^ aia •?jia ^aaa^tta 
•a’vai afTtfa^a faaft*r arfe i 
aitattaa cat-r ata, araf—iaaa fa^. aaai^a 
aaiaa nfaata -srsaa 
caai ata i i®?jtf^fa^ra awj «itta 
(88« a: «r!), cwitf^laa 
3}ai®a («.—«*••) ai^asi (»*%), 
), astaa-fsH (a? ) i 
^atcaa ar^ a«saa-ata ««»« faa, «» a^t, 
fafafe i 

fa'a a^aai fawtaa'a^ aaa ««»« Taa, 
€ a%i. 8v> fafa^ i ^^at^ ^ta^a 
af^ata naa #a aat «jaa, cataa 
l^tr? faat« caai ata ca, -afacaa 
ftatiaa al* ’if^tfaa i atca cs^a 

faraa «tr«a tata^ sra tt^t^atca i 
atiiata ars ca waa ai, ca aaca atf^sap 
ar^ ai I m apt^ os, aaaa l^jtfa a^ M- 
cata«aa^faca atfaas aai fa« ^atcaa 
caai ata cacai ^ta^saii «tata 
atat-^ta f^a aaraa a^ai ^rsfa^i 
<4il«^a aaata fawtaa**!® ^aa^ faaa 
ailta alirata <fiataa i 

^taas aaata a^'a a^tca atlla 

afiiai aic»a ®ta ®ti caaata atata 
^aa «^faai at< •at a^^ata 
area carfa^ta at|at«^a ^b^f^a 


'e atatfata aiii a«ta f^Pr «tat<ai 
^rf^fafaaca a^a ^aa c?ata*alt 
a^fflcaa «t«ta awai ^itatcaa atlla 
aaa (a^ai) aatt*a aatfaaa 

a^aptfaa aafaa ^ai ^sai (at^, >»«■») 
«raa «rata acaa fasPl ataafarcaa ^jftaasl 
4a* a?( > a^apta naatfa afaatata 
«itfa^a 'ata^t'sai '«rfaca 4a* % atfa^ 
'®'ftaatca ^^atfaa i aaj <2tcacna feasfa^ 


(ir^-o. artfaaM ) 

aaa atf® f?a nnai a^atci i 

'ota'^a « C'SiaCtata a^fta ^ai 

4^ata :— 


«ta^a ar«ifta 

c< 2 mflata afsrf ta 

>9^1 ^saf ( «• faca, 

a^ at^ (fan latca 

fan ^atta «>) 

a^ at6 

^al ^aata («i) 

4f«ra 

. (.) 

aa ca 

„ ^tat? (J 

ia«|^a 

„ srtal (,) 

a's fatl 

» «ta? L) 

ao «iatl 

„ ^tfnta ('»" faa ) a« cat^aa 

» aftr«¥ («) 

a« «?cttaa 

« ^j^aratai (.) 

aa ar«aa 

„ cata („) 

a a f«caaa 

,, ata (») 

ai aft^atH 

« a^«a (,) 

a* caafata^ 


aacaa *j5ata fet^a'’ i ata^a 

afaai«ctsraalata aitcaatwa aaa aatapca 
tfaata ^tla a fetliai 

4faa^ fa^alSa atca *ft5 a%t ^a^stata*! i 
caata-a^t« aitw atai aaat, 
ata, cffatas cwfacas astai faa^ aa i 
fsa «r^a 4a^ fsa aa*ta« ac^ i 



cw=[t!i« 


^5}V ifl^fg s}tiit^<F »r^!5't*f? ^Ttft I 
c4tt«r '5(taptv «iC5r^ c?it% 

^S^i5i;ct PH I cfIH c^Ts( c^yti? cflt^ 

®'W,jaFC*i ^C9i« csrcnfl fss? "ifttv 

»ftai «ft«—^IliJl ^tlH\ ^1 C¥t«t 
'tiPH] c¥t?r ^«r nq[ ^cir i 

•At CStC’l? C^t^ f^5t?[ 

WIt’T? C<fC^ «?ti| nt? Sill 

c>(5t 

5%S8 3ftc«i «W sitiil ^tsf I st^rt'e 

«tc«r ^t3Ft« ^sr, «t5fj5i*c»i 
m c*ft»i« f5?irfcH?r ^JM m 

^tsii ^11 ft® mm ^ 
c?’*r'®f^c^, ^19 i^sf c?ci 

^*1^ c^itcnfl fk^ I «tt5j c'f-f- 

«f»i cm^ Hk cstcns 

iimin (.% ¥tcu «i '^w 

1 PZH fI n^t’ftC'5 

CSftiS 'qc^ I «l1% 

«tnw®i c«FtsT w-r aff 

mf ^c»i csitC’Tfli cwn ci^ip *it*iti:^l, 
ntPin f^»i Sill «tr?w centers 

cfTn® srft 
c»itw«'e i 

’tm ^t« ’rmi '« ?fi«i 

^ «rf^?it«f m] w 

i^CTci. f*fh mm 5^wtr8« «<¥ «srN7 


f5fiF<.»|^ « ’JJfC^W iSfl 'SftfsurtSi’f— 
cwsit? I ^:}9iT '9^ ca ’T^aia 

> 1 ® atat^? ajtfaraf^ «rf®cata ®ac® jt’p? 
^cacf ®t iia. «f9t9 catnc®« ^rf^cata 
a^aata faneva »faita f?caci|i 

c^sitraa fan '■itfaaptcaa w at?? «[taf 
ta?F wa anfaa ^aai cac® ^f'ip 

c*fca!:a[i a^r® catn «(t«f «rta nmm 
c®aa ^f«a j[^ta a^ca all w a® 
fVI fajai isi^ cat?f ajta aa ai fv^ai ?ta« 
®i atatarv via tt?ta ai i '^lav a®rcai“r 
catena vni ^mvtn vwtfa«> c-rtai ata i 
cn aa can caev catnf aac® cnin 
fa:(*! via cnev i f%9 ^:caa faaa, 'srtatiaa 
cam fna'ta «r®ta « ^a’^^tiaa «r®tia 
^ataf« ^faai »a^ ^rtnat^ aitfaiv cntai 
vafv I navtiaa cell nc^ ^taf« ’■ttaai 
fevi caata «rf® eaa caPrea caaa 

n^at-r via, ^c^a a^am® c®afa c®iv ^t(a i 
ativtv» ca afaafvt®ft fefv«.nv 
aai«a -sff^iatav nai 't-ttf^ta via atviaa 
«rria vajta ataa •■•ra emva—*2;ia^l 
amfv ^ta ata ^avvat^ .vata i evata 
^i8» atm ca ^wicaa jr^i5*&ta- 
ntatiaa evtt nva, aivfti® 

W viaai ^ta fn®! cavtca® feva 
fvma^avwa ^ravMa a^iatafvi caratraa 
aan ata «!tF aaa, ®ta 'Ita atat am 
caRtraa c«rji gtvi '^tev fn«ta a®t 
«if%ntaa vcaai 



1 csMtH '« WWf 


.irtrtfl «rt»f^¥ csi^’ifr^s 4f% caRtrws 
«^rtT■tf^^lr <47 «rt^ ff»T I c«rc^^ 

«ft?*rt»n, <r^ 

•RjTO* «i?i w’rt 

cft^ *ft^ '9CST 

ft^rs *rt«c«5r I *rr«i^ iftr?? «rc^^fe 
’TtH »«>}a f¥, 

to I 

f«fsr ftfV^sJTtf^'si fif*fr^ ^ ! 

^rs c"rt5fc»R to 

.c^=r 311, ^t?r c?fi-^»i« 
c’fcw, «rti 3111 *rf?»!t}§?r 

^«n ' 91 ^ CSf3?t^ ^ai^l C^sf ^], 

?»iv 4^18 <Ttf^ «ft=r 

C3it, «»tf5 c’Ti-^n® «Tr3i¥8i 
to»i ?:»r8 ^1 c^3(i? 

311 I tol C»lt^m TtCf 8 f5f3T (S^ flltl 

c<t«f to 8ft3a»i3( Cl. to 

toll—c’fMiv 1J9T '«rfi 'artiei 11?? 

11 3?1 I 

vwni «ii^n If? uri cw3it? I'acsr <«ri 

to ft^to ftcf ftsfi It'S -FtiJri Cl 
ton f^fi ^cif flirts uto i^"ir< 
toll, ititoj «ff5rf «rff®“totit it? 
ttoto to« ffcii I to nrfci^ ntf 
toi fjtt^i fcto w «r(^iti 

cto fn tocfi I uftotii Cl ito 
ntftoiti 1^11 toto ft? <flcitoi, ^t? 

ctoticf cai%-fito toc« 
cut <tot? <1^ ?Ft«r toi 1^? mr 
*1*^ Cl, toc^i fCto 


^f^ltCl ^tCl Cllt? Ill 1? flf 
cto to ^t? '«ff? it«?i 1? fi I 

ctot? «n« «iit?tci i«ci it^trii 

ICf ClCf ®t?55t?^ ¥C? iti i?t^ it?ni 1 
it^t? C^ltlCl !(1 cii 1?C'®1—fiw 
i'«ci? 'it'5i?^< f5f«<^l1-^f*rt^ to 

li:^« ffl 11 I «ttoi it^tc?? ^itw 
ici« f^fi toi ific'?! I cft8ciit 
cici^ f«fi ^r?fifi itic^ ^tiitic^i I 
'«t| 'It? «3ltcsil fBff Ml tolt? 

mil «t?i? fii toi If? to 
>srtci^ Cfc8 Cll I «tl Cfl^ Cftlt'8 

cicii 111 Ctot? Ill fisr toi 
IJllt? 1C?1, "511 'St? C?t^Cf? 
ic?j «icicf^ itwi iifntitto I to 
f^fi 11 toc?^ toc^i, 'flu citi 111 
ff §«tll 1?1 It? 11, It? iti citti 
citto Ilf citcl 'sitaptf fciil? ffl 
c»ci c^sci f«fi iititci? c«Fti -11 ijm 
cic'ii 111 fsfi 111 «rijt^ ft^tc?? 
ft® ffCtfll, ^11 P3fl ci^ attii ifflt? 

f 11, 'SftiT cit?fn? filtti? ¥11 'St? citfi? 
‘?ciffcto I ft^t? 'St? fit? cfii 
ftll Cfl fi 1 

'St?'® Cfrit? iicf ? l5f I '«itfif1? ¥?it?' 
toif c?ti «tf«c?tci? «r¥t? 
ijifi ffi ic^, '®i cfii ??riit5fi¥ tfi 
11 1 t^c?tc*f 111 'll c?ti iftitto tote? 
cm finffi. '511 «ftt5T «tit? «t5ii 
ff 1 ¥t?tl cmttl Ito? «tt¥tl 

'*11 ^^1 ffi 111 totii'S! cm to, 
it?i iiti totf fit? n? 'ff f?. 
iffii Ilf ftci? c?tri ftto 
fit? tofi tof 111 to's It ftiftf 
fi, %x fi totff f? It I ’fttoi 



«itfi ^ %itn [ 'VI 


si»r« 9c»i ’ft'i 

c»r <«^ cfltr»f ^rfapt^ '1 1 •sftCBj 

ml m[f«aiifTc? cflft ^fscflt' 

c^ftsf '»r^ cflt%< 'ol5 

mW ’^’9 C»ftC^5 C«fC^ ^19 

*itf?n:!i c«f«'i fr«i, 'tcis 

nrcfl I "s?^ « 
W CTtt'ffll ’flu wN w 

c»itc« flm Uzm circ? 

I 51*11 ^j'cm< 1?t»l 

ijiSsr c^t*ft9 w «>i 4Tifti 
^11 fc^l I ill •fufiic^ '^’T^ «lfsciltl 
fl1 CiTtll faat*iw fl®! 1 ai. 
^ cir? i5Tr®i ^®r c&t^t^ti *pc®i cinni 
«i'h»*i*i »it*itw f¥ 9C1, 'sffl 

C*FT*T fa-61«1 f|»\3ni ^fa}nii«| Jf^tW 1C*1 
f^i 

I ml *Tt¥*iT ^tl fl»i t'l 

'ai^p5«—urii C5fc»!. 15^1 
'»tc»iii ^ai:« 9.1 «i I 

'*SIT5!C»1 ml 15TCW1 C^t*( 

^\ iti ai I cf[kw9 C9Z9 

CitC’tl 

ff*i mi in fc»i *fww 

cittn ^ftap’N im c^9^^ '«rn 

111 «n*iiBi «wr m|fl nnifr 
11 f|9i Cl, 

*nta?ti =n m. c^^ti iw«F fiir orti 

*Ffli I {6if| c?in Tr»i '9^ 
^U mvi niB—nl-l *nti 

citttti—'Sft' 91 ml Cl. 
cft^ 9Z»\ ml cftnn mrc^H mi^ 
mftrni wt*n iw <n c^cv 4etvr mnl 
|<11 fni ^fC5, ^tT<n mci '« tj:«» 


Iff *tftv-*c*Flii fiwtw n. cffe 11 
^ m m I fli cif^tJ fefi flw 
c¥fi ?f»f ^*F 11 mi^ m¥ 

itm ifai ifn 9Z9 ^ti»tl 
iB^n i5i« mi^ i*iw 

511(1 cintc^i ^rcatl (B^n w 
»nci. Cl® i5T« ci1%i im 

«ff w^\z9 *rrc« I ml ni ’m^Ni 
5ir?« ®itc5j ml «ni “fti*! 

ml citx’n c®fi 615 f|9i 11 mi^ m<i csri 
c=»ti fkn 111 

mrictn ml 

l'5siJtC®i c»iU^4l f®l «rMcml 111 fl’T 
5TH1 nsf®n9IC4 flfl® C*!®^ Clill ®«^ 
sn^®i m4 f6^4 l^«1Jtca >1^2111 
ml m c’fWn vvvv 5itc*n 5»ii mf«r»i 
I C9i!?f *ic^« i5<ri 'gflw <i(t4C®i I 

r®fi flc«\i c^nti^n ffB-r si i 
c^r4 fsfi 'In fi'itc'sa 
4tu 'S[»i'Sti •ffflitwi mffsti-imti 
4«i1® 1^11 t^ci *111(1 *iwn 
fncms? 1 f|rf fsn 5Tnrc4 mm o? 
f5^ flw, m4 fw f^Pl 

*ffiin"f*i 4iac»i*i I f^Pi "" 

®rfcm c*f'*i'®t^ m4f*r4 c^t4 Is^utrmi 
cen «rc*i4 I Cl ft l^'iiti'S 

ci*(5{ cisiar *111 mitt’T 

m »n^4tc*i ^(‘iPin m4?>i ^ intc*n 
c*ftm '94i:*ii 

cim I mwf *fi5fi fin *itnii «tnn 
itwttTi ’ttw inwi »itfln c*i5i 
m^lB •sm ifrti «ni miw c^ni c<z^ 
i*Tmi f*R fin itwfcwi ftc® fl^'l 
ntcw sn-*fn rntim ci«l 

»itf»m nil 'itii* ititcii 



cn i f?Jt *r3 

4^ ^t55tc?a «?? ?[ir c'^ta 

f^si ^tal fatfsjts <ftcat| ^c«r«tc?a 
§-f^!j|8a ca^ t»f8 'sd sft, ^ta "oit^ 
^1 tif^ta ata i cat»ri atJ? 
^ci ata, ca^ta arn att^ sri i 

'iiafa 5?ca ai?a ^tarta ^tsfra 
cataivfa natia a*fcaia faa cT«ai ^a. 

ata ai—aT^aca ^tcwa «ita 
aa«« aa ai i aata? f^f^F^ac’^at'e a)Jira«tca 
faa caata a^tar area atc^a i 

•0^ fet^ ciaata Pra *ra f^fa fatara 
at«5lz¥« «rata aar«a faa fara caa i 
ca^ ac^'« fai^'« ftc»ia ^n 

aacn 'tta ^siaFata aaai ^a i 'st’fr^ca f^fa 
c^cs c^ca« 'Sfa CBkaa nt^ta aa cata 
ata I ^ta ai eaten '»rWi? ^ea 
atai atn t <*tte5r atalarf catena 

naa sptn^a^ ^tfteata-aja^i aw =fea 
ftifa «jta fta nt¥C'« ntaeaa at i caai 
sftal n’^eaa afte^l ftft 4^ ftaea 
ftaeaj ¥aeaa «aa^ caen ftea «flen 
faeara cnen «fni fT^ ^aata 
armta cfIi ^ar® atneaa i ^ftaft^ 
a?ea'« ca^ ac^®a can '«ftfanw fta, 
asteaf^ tta ah fai cna ai-««na ft, 
#ta fentatea to fttain 'sean.n ^ta 
cneaeaf attcFia «rnta aTOa I5®1 fte^ 
atft ^rafteaa i '■fam ftreaiena ^^taac^ 
18^1 cnata arfen ^nc'O nftas laara 
artntaft %na «<a^ nea ®a ara ftntat 
« <ft5 afn ftmi ^na <fll iS^ta a^afta 
na^ni wa cam ^ i 4^ nva na*laFta 
c^Fta aR< ai ^a^a ana n^at ai, a^na 
fmaaem !5l ^wrea a*! jsw cn«al toi 


n*rc«f »*»« 

ataraftatcfa a^atc¥ cafsr ^ea 

«rnea aiftart^ « *fca na«r cae-r 

{8f'i ca'sai «a¥ saft ?jtatca ttftea 
cna—atteara «rFfa'« naift an« catena 
«rfteataaf aa t evta c’Pta cne« 4a ¥a 
atatar? ?ea i^^t?te®i i a^tft^i aaeafa ^fea 
a® fefiaft® '«!& fta nata n^apran i 
a^tisfl ftsftcaa aeai 4^ iS^a 
aa« catn >^?tc® atneat i atftata «rft 
nt^ afa ft«a aeax 4af ara atai cae® 
atncai i aptc^r^ 4aa 'aa^i ft^teai ca, 
ftneaa ^ten^ 4l {Bari caaai ca-^ft^ 
aea catft® aeai i 

'ateafanta cat^a naeaa ©ftstaaeaa- 
efeta atca aacna aatatala 

naa aaeva 4 ^ iBfi cata^c^ fteafteaa 
aea ai^re^at ^ta ftafeas ca'cn ata 4 a^ 
afai «tea ^te^ «inan waa— 4 aa ft, 
cateaf ^ta nftataae'fa apfaaatcna calfn 
^ea I sWa « n^ataTOa fteat- 
ftasta a^ca cna nn« «iteaft¥te^« 4I 
caata fta'car ’ntcan artft neai 1 
^jatai ^^ajte^ ^ta« ftffta 4 ^ «tni 
Bta^fta I 

c«rata ana ftaf ■ntea ®taFt?t vac®a, 
^na 4^ iBai caata «few atear atiar ^ta 
5tn n^r®! i ftft an^i ^aeaa—4^ IB®i 
faea nveaa^ nlB -^ei ai 1 entaf faei 
iftaraa. ateaa iB^a aijB 'eei ai, ^tai 
'aten cm-aaw ^enftai cm-anei na»a 
Fta^ta fena citft cift aa» ntai 
im nfta^ nea, ^tean atcas atear atear 
4^ atiB'aeii 4teaa caTOai aae®i, ateaa 
cni-anv m, ^teaa arta 'atna anm na 
ai I catata 4 t .ftaea—uti'n asm 


» 



8^8 


«fNltar 




»\Ww I c«r5?t« «r^« 

’It*? »IW filfS •rtsc'si sii* 
f^8iif5 *f«^’Fi ^c« C’r<i^t9 wt?r f«1^ 
^iit*i4i f®f^ m 

^ac^-i ? »i^j ’ftst^tw 

«l’?»lMi *1^ C^fl ISfTi ’ljf^t’8 

c5fi-^*ic^<i 18^1 Prt? cif<n c’l, 5fiij 

»f 41^ *ft« c^r «f»f «ff5r8j«f 

8w p8Sfi f fta ^na faf^ oi^ 
ataca-!! ? ca^ 
fa’f’aiaa' ’lata'ia aff^ ijra? cia 

^a^ ai2ara*il ^ta c\w §*?a <a^ 
•iflIaFi atf^ ai*!^ i tat ^~ 

afa^ita c^atcaa cRa ttpiias 

5ia, 5 '.caa faaa ca, tr®at»T 
c*it ata ata atca fa i 

3ltt»ja ist ca f5ft«>3ftfawta 
tFs^trna *aa%f f?a i tV f^ca c«fata 
•aaf i caf’pt 

alia ’att aitaa ataiata feaa f»fa 
cahaarsa ^«f €raa ajiaH a^aiaa i caata 
c?fattaa <5ritaa »«af catatata cai-aa* 
aa <iia^ ’stcac^ atai caaiaa atia <aaf 

catatfa^t’F tat catia ^la i atata 
c’Tf-aat’aa 'ojS catv 4’?! nC®F ttcaa ataisFa 
tt? c^it ^fa %% fata caRta c®fi^ fvnjiaa 
cRt atftia faiaai ^vca^ 
ftcaa acait ftajtaa ati^a cat artaatc^ 
cftt <a^l8 cai-aar«a aj|5 fekai i fta ftaf 
arat «j8l8 'sfRa caa—'9X caatra atfrai 
atatgr ^ta I ^aaaa cwata aa^t 
aa« catta f5ft«*ai ¥ac^ cat^a, ^aat 
faajTji^ atafar«a—fa^ tact's caaaiai 
'ata't’8 atai an <iiafaaifta >aaata catt 
caai 


taaaa caiata wrtaa aal^fi a?a» 
aataa i 4 atca aa« catatipt^ ajfva aife 
cat¥ faiti ’fat <ata f«fa faajaacata 
cact afftta f^aai caai caa, 
oit^'a faajaa cat^ aataia aiH feicai 
ail aca^ ata atacsfata^tatafaajiaa 
cai^ aat^a ^a? ’attaa *i'« ?ta arattaa i 
tiiafa's ftaiaa fag ^tat ai i artcaa 
catt^a aai ca ca a'ai# cafata 
faRt*?? aiaa i f^fa faa faaitca c^^giaa 
ca. cai-aa« a^jt "alaa aa^ 'areata 
aat« aa'a i 

%t caRta tilt aflaita faaaa 
fata aata caattlSa wt^ffca ^i^attaa aica 
atitiaa i ^^tajapca ^ta caai c^a^. 
tacai I catattfB ’»[:a «iaFH ^ca artatcaa 
—cafattaa a^ata acaff cat, ^ta 
^ta ^aj t3f?*rtataj ai—cicatta ca aa« 
?a fa —^1 cafKt ^sta 'atari carata 

tat^ ?:ft« Raa, fta? faaH ^caa ai i 
ci^attaa faaitt^ ca^ta a^aafgaai— 
’stt aita catattlBa faia aatcatsata 
^a ftata f^faa ^tai ai i ara ^t^ttaa 
Cate'S fsfa caiaai 

arRftaa-faaHatai ai, ^fa arta«a?ta'i 
^-c’stata ’st'^a aata* ^ta« «rata 

a^<aia ^ I 

fafa ata atatal f caiala f^gata 
cfta aat¥i vaata «?catat entaa ai i 
ca cai-aatiatna Ma ?ta f«fa «rti'« 
•NWl atattaa fta arataa—^ta 
tsrta cata ’ii cata caai ’ataa ft«F« 
f«ft cai^aataa ’ata caW? fat's 
atataaaii cwatcaa aatfi'sft ftntffi 
af amal i 





C5«tf c«f5it? »itai jrr« 

«r:!r« cm-w^^i I5 ti w 

¥>! >RC^ C’fl- 

f5^ ^t>T*i ’I’Tvcv firf^?it<f I 
^1»»r STtc»i CSRt^r ^t5 

cni-^5fCVfl ^t?*! <11^^ ’If5l«lt3l 

'SJtfl'Qftsil 
la vil^ 

«r^H 5Fiic»i^ I r«fi( ^'sis c5n-?>ic«fl 
5pc?t^ I ^'9i5« *infT ^te|8?r 
cflff i{5 csr^itwfl 0^1 

fiTC^ I C9|5^ SIC%«9 0f 1 ?P10 

I 3ltst^ 

»is9i 0=fi cfltn 

C8fsft?{ ^^I'•)Rcs^ <art*j c^i^ C5iflc? n^c»i5f i 

«fftf-n5 fkzM 

y\SKf i c^f^tcs? *i^ 

^t5 ^K ^c*Tt I *it»r 

C^h ^Cfl'« ?C?1JT, 'il^0 C^lt^'Q 

0^1 fltf^ sil I csfJitii f^9H 
^cf Kwa ^:i«r •arrt’i f¥r« cnw=n 
CSf'-^tCS^ ai'asr 

5?t»l1 HI I -srttH fvis -STTH^tH 5IHI 
f«fH ttw *«1’F C?fH3TC«fl 

^«F •J'QIH 'flCH%’lH ^1 

f*m 2Pt^H HttH ‘4l^3fH <il’¥0 C?W9 

0^1 CHHI C^C»10 nCH HH« M 
4r®WtH ®t; 3FtlH C5FHtCfl5 0ft5 ^Pt^- 
^fif^l ^*r»lfl ^tCHf 'I'SCH <«t*T ®t'a‘tlt 
«fIW •THtH'f fHCT ton I 
CifHtH CWC^ «lt»IC»R Hi I 

WHi HtH^ 

HHH fHW C»n-HH119 0ft 


w c^c*i HtH ^HHta «if%»rf% 
5?Hr91H HStH fnitiinCH^ W 

CSTHtWH -BltfHtptH f^«rt^ 

fHHtfe nfH^RHl C^CH HHC»IH, 
®HH f^fn Hftfj m »i'9CH <a:»iH 

vilH^ Hlf cult’ll ‘ill 
HtHBt*! fnWH I 

'ilHlS CWHt? fHt«?^ ‘flf <2fr®fetH 9fij^ 
»1«CHH €r»(tH 

cHt«iwH cHHtH c<rtjp ^t<i fnc^a 
HHtCH 0^tH Ht^CH 
^3t«1H I CafHtCHS ^ffT CHH 

«rH« ^Z^\ I ‘4HC«Pt^T^H' fH®^S 

^It®f1 HtCH 0«.H< HTflHtH 

CnC^IH t '«it^^ Ht#^ 

'Itff fnsr vffiCH HSI'HI SftHt^tH « 

Stfl ^C«1 HCHTtH^ 

?Fi?CeiH I CarHtt^? 'il=f0 

CJTtHt?! ^'tfn 0n?tH C'f'QTl fC«11 I CHI 
CHtHt^ -Pfll >fl’P0 n^F Stm 
^*fSf Htcs^ I 

Hri:**t<P, CWHtlHH «rC6ll >i|®tCH 

^HH'S 

^tcHfHi tffl 'ntfH?r«fHn cm-^wn 
5tW CHH1 ff»l I «{CHC^ 

4-t^Hl ¥?Jt»1H ^CHC^ 'OftHtH 

®CH »rwr^ 

tt?tl»l1 CH^II Hjf-fH3icn capHtH figs 
^Cl '«it»1H—<flHH f¥, C’fl-HJTWa 0f1 
CH^t9 nftlf® 5ltHl 
fifBift® aiffWl I <«¥«rH Hf??11 <iIHH« 
'®a|H I'gtWI CH-“0f1 CHHt3 nn CHC^^ 
H® ^Ptitf, HtHI ’ttCf ®t« 
’flFH H® C*ltH trf^CHClS I '®rtH ‘<¥^H »T’tC’^ 
4511 ¥fC»n—CHC*^ 0f1 CH«I) 



ntm I 
f^«c«i=it?4l f^w*f «t5t« « «if«’rt'r 

nC^« ?i( fHI 

4j^tc-f? *fir «it?i’« ^ci 

«r^t^ c^^ ^tii 
«iif^^tc«it ’^NKr ^*Jt*! I 

C-f5| *!f« C«f5|tt9U 18^1 smi^® 

«fjtf% »rt«i ftrt 

lefVa n^C»l11 f^Ff 'Bit-Bc<fl f^^5, «q| 

«i^JT ^?ic« C8f5it?c^ ^^wa'e 

^itntf ’Tftiarc*! i 

>r*i^t9 c^t'i? 5i*it«fN s?i, 
■'»iP(’»^ {Sf 1 r»r^t?i *11^ 

'St*< ®l's*t’S^ 

^t«j fsT^rt?**! «i<w8 n^c^jsi I 

=?^cfa celrt ?8-f 

nt«i"tcsi^ »r-f 

cHata ’facaiH i ff^ ’?jW«'e 

fa*ff^ c*f<ti f?»i I caartfs^r car’if® 5«tc*i <fl’F 
^nw c’fl-^ncva iSfi 'ert^^ta 
ac»i a^ca a»rc»»sT *«a^ 1??tcaa 
8tf 1 ^ta| «it*ir ac*i •itfsF cn-f anitBia i 
cafata fVn{Sfi caata atin a®a 
'■itin «a^ cautfaa cafal® a<ta a® 
®tata^ ?k^a atf«i^ %qa, «aa catsfi 
c»faltcaa ^6 faca ^asafaa f^fa ^ta 
cnt*it»ii cataf cm-aacia ^ar a^'sr^ 

^ta 'k^ atB6tC¥ IB^ caa i nca f^fa'«tta 
•ifl <a^ iBai ci»a i f^faa •»« f^fa ^ta 
atwi ?ii3c¥ «rrn*i anw ftcara iBfi faca 
aaa caaw ca» 'itcaa catf anc^a «j5 
^k*ii ai. ^aa f^fa ^ti na»ita\iaa« 
cai-aat^a a*tfr faca IB^I caa i 


ftwtw ta>-ra^,t*r>r^iit 

aWfa’ffBa afa *fca a<fa c«Fat3caf 
18^1 'atfaatcaa art? a-r ^afta nt^'8 
"iaatta caata ^ai catail apai i(c»ii, «aa 
cwaf8 c»ii-aac«a jBfta a^^^aa ^tfaatif 
ac«a at^ a^ca aacaa U fa i atc^ta^ 
csfaiBa ‘a^ ata^ fag8i iB^tiii ^aa^ cia 
caratfaata catat^ ca^atBc^ cm- 
ajrc^a ma iB^tata aca fla^ta ^acaa'« 
^ta at^caa «fa^ai a^ca '«tcaf ^^fIB catata 
sfa ^n^ta facaai 4^1?! c^ta 

’ja^a carafB cacaa ai i caartfaa catalB 
's^facara nfaatac^F aaar catn cac? aa^i 
acaficaa-fa^ wtaat^fafca 
<aa ft^aFtraasi •srata ^caa ^aa^ can-facaca 
'fli «rai ^ytar cell 

5tata I caiatcaa facaa ^cai ^a^atca^ 
ca, «a^lB afaata atai aa—w ataa^rtfsia' 
aari cata cac^ f^fa aa*i ^cat^a i 
carata afa« at?i1ca^ cac=a aa 
’a^ata cac»ia, 'Ita ^pc^ai 
ai I ^aata acatcafn fata'« 

??faai f^i wuc^ ntac«ia ai—^aa f«F, 
IB^I fac^« C9itc^ ^ta a^tciF 'Sftac^i ai i 
Bt^^ta faca asa aasta ^tai IB^ fa^ i 
*aacai cat%ai aac^i—atata 4U«fa 
new a^ ®t«»tacaf ’nta ca'«ai ewa i 
a-f ana caBi nca'« aaa enta ^faai nc*ii 
ai, ^aa f«fa smiTf cnc^ facaa i 

akntn, fa^aata ^ten «ita 

ca^ faa fag® ai, nt*i'tca^ tia 

ntena flff^nain ntata ^ ntwta 
*rt^'a 3TtataT ana nac«ia na^ nten 
aam cnatftata ^a^lBfeia aaa wtiwt*! 
wrfwa nBtfsi-icac^ nfaa® ntni, ®aa 
fnfa ®ta «raa fwcata fa^v nwa i 



81 ^ 




CBRU ’I’Jlfsf sit® 

I 5111^ ®t?r 

^!5W«1 4^tn 'H’lts f5^ ® C’fl »TIT 
‘iifls «f^i5 ntit^r i 
|5¥1-^C«r8 5(tK f^OI%Sl!l ‘«jtfi5i’— 
atft^ti c^ fi9{5i®f 

|5fi c'f'cai nj, ®fa 5it*f aW ^caf^si 
I c^wa 

IS^i errata arc® 4^15 

caVatr^a^t ntittai aa i ^^rattna 
afa sisa ^tcap siaitfa® 5f®j fa^tfs® a^caa i 
caatf«ata aFca af%a caratcaa atca 
^a-“4aa ft, «jkafafta uif?*! 
ca® ^ftata c^attaa «(ft ®tiara ?®®®ta 
faa'f^i^ain c®taaa® ® a^fta aN 
fenata ♦ftita i <5fftata '2f>«ra {Sfi c?ata 
ftai5 a?fta ata'i. vgjft^a fevacaa fta 
ftatca ntfsi® ^c®i I aftc^a\® caiatcaa 
aifaifaafS ftsi «icaaffta *f<® 

««tacafa fta i cat^tftaa c^fataca^ 
aiaii a^ac^a i ftft fttsf fSa^i caa 
^^rg c’fatatft^c® i5^l caata i?^a caa i 
cacniftaa aaa ^^»ijtC'®a near ^ci ft«, 
®aa 5 -afa ^^ia«r a*^^c^ ftfa ^^^carattaa 
'»n{cataaFcal ftcaftwa i caratcaa 
nc'p cacntftaa caftca[ftat«? 

^tcan®w ac»iftt»ia—‘isftcai c^tc»ifta, 
c»it^l8a cafta «Ttia?ac^t '<aTfa 
«f®jt<rjta ®ai® ntft ai r c'^caa famai 
fatartc^a '»iftati:a ui^aia ®jtah 

ftata as^taf cncaa as^ c^attaa 
^watca^ c^r=r i 

ftf fawen 'St^® siKra sit® 
cwatai fac«¥a can Iwtcas cnca- 

ftc*ia a^caf niai ’na« ^-t ntnlta^ 


cafatraa 'ntfaatcaa aresj n^tat^ «• ^farta 
a'^a ^caftc»ia ^aa^ ftn- 

fastna ^anaa3 ®#ca^ ^ntfac® 

fft® ^taftt»ia, ft!® «a»! ®c*i3r «i¥ 
ftftftata cafatacf nfafta 
fac® ^i^asta ^caa i caratcaa ^inata, 
ftfa sijtjSa aftac®a ai—wf^ua »ijf^ca 
na’t’fi ftca nt-i ®ac® asca i carata 
€r®ta sr®jfnjta a^ca acsifttna— 
“na3ai cfa ? ai, ft|r®^ aa—^aaa ft, 
at®f fafaata® aa r 

fat*rt-i fafa af^atca ^tna 

—facac-ta nai-at^ aifttai, ?(^natsr- 
caaica 'ttc? «i^a m) ^ftatcsia. caatca 
•I'Qtaa acasi ^c»i8f ftfsrftata cajatacaf 

nnta ai c*ratcata ^(a <iiaa ftj aa 
fa—aas ^tai ^-sf a^ava^q faaafalta 
nfaea r*fca faca^caa cnHac^^ 
afcaftcqa i 

carata 'Dafac’^ caaa ftcqn, 

c^afa at?£aa »t 0 'Ita aa®ta ai« 

ftq ai I afqa^ ftn,n.» fena ftfa 
n^«faa cni-a^rcaga iB^ta nff’Fi Ptnta, 
^tca* fsfa «rt!^aa qtqa**ftqa a^caai 
®ta aftata «fcar 'iia'15 apaa f,l5a fajita 
^caa mK ^a atntca ftw ^fc® 

cntqtn ntf catna =ftaa i 

caratcaa c-ia «^aa %%i% cntcf 
5Ftt^ I ^b-^» qttq 'ita a^ c>icq >iia^ 4a 
nrs aua nca '^ta ^ aukaten atai ata i 
^^la 'Bitcna fta n^tn caqta ewata^ta 
■ai^tntcaa cam® «i®ita i^ca *fc^ ata 4a^ 
ncaa fta, sikna a^n 'Sftsfatat ftft 
caf®Jt’t ®caai 

carat! aft« aa« catn «rf®cata ®ac® 



mtff 

w 'lt?r 

*r< m f®*tf^rafi, w»it®T, 

CAN 

f^l CSfT Cf^ ^^C8Rt^ 
C^5T, «ft=(1 ^ I caFSftfl 

c^cF 'spi’Jtl ® I 

cstt’fir ’ft?*! c^ 

«n^tl -fw 5ft«iJ:?c? 4t=?-r '^w, ^1 

csfMm >isiw fiifta ^«r 
^[5 'SfW ®lt<ttC5Jl ft's! 

4tcar 3T5JI catena ^atl- 
fsen nm'si, ?cn usfsfcsia cn^ c^c«f 
sfcsia cwt*> 

ntae®i i ff« «i «fta ni i ISafta 

'Bitififtn atfcaa cna cnef cn^eai 
aa 4a^ na na ^ta^lB atftaa cft?* 
5aca *Da ^'Sf^i ?a i 

nfaiatn 4a^ «?faH0n 
a\af «p?n ntr=fi 

aapta afear utaai ca ?a at^, ^af 


IWt^ 

^a cFca^ *r^«ca fa<fn « aftati- 
atvi 

cwatcaa ^ii^a na 

acatf, ^caaF catena «itf«tata¥ n^f^ 
fcatf. f¥¥ cwatcaa ^ntfaf® 
cni-anc¥a }5¥i ani catrna 'Ufatar ^ 
«ff®cata¥ fantca ^taf's nfanfn® i 
cafatcaa ^tfa?® fefi cn«ai atai^l* 
¥ca «iea¥ n^Jcnn an^ catne® 
faij^n ¥cac¥i ^tatena cncn« «fta^¥ 
16f 1 ca^ai ataj®taft¥, l5¥i ai fnen «itatni's 
af®® aata ¥nii faatnenr iSfi caata 
ac*fta^ alBn ^rfan cnc®^ na¥ta ¥ca 
'ntne^a, f¥¥ «rHtfa faaa ca, «itaai 
fne®ena ntfln cacna =(tnfa¥ « n«J acn 
aftfaa ¥fa, n^ cata ¥fa ntnta^ta 
aTca¥ faft ntna ¥aata attntca 

n'n< «f¥tn ¥fa i an¥ catena 
?!i «rf®i:aa¥ nt¥i nc^'s ^tatena cacn 
a^a «ii^ catn aa—'aaa f¥, 'ana® 
aatntat n^v nta nten i 





«ft«F c=r?t^ ^3=»t?r 

^Htii 5»ii I f^f®w «rfa?ita 

f 

wiiw, ^■sr^tf^ fc^i I 
«[15 f^9it« c^t5(fe «rt^5(, (il ^vfiv 

»rt«ft?*f •f^r? n<- 

»Tt5tnj c^m c^*i^ «i^*r, 
'f'ft’fS f^f®s ^t»i 
oi^fS ^wa m «n^i8 ^caa 
nt«(5aT ^nla-i Jfat® *lttaj? i ca ca^ta §!5 
H«tta a:aj cvtJ^IS sr^a, a5t« f^fa ara f?r« 
*(tcaai ffi^tcwaa^^ aa^r ?r'®ti?ara^f 
•tfta ^alaa aFai ata ai i 

««ca'jai awNtaari aata'si ara i 

>>«aatwfncaa ^ftaiaffwa ca, atoa 
'aaul caaa^ cata ai c^^» c^sff^ aar 
atca aa i ««fwai 

aacaa atnat^ faatra ajaai^ ac^ *ttca i 
nr? '«hta «rcaa 'ntin ana arata^a 
c^a'ola af^a, ^aa^ c^arfapa na w 
acafan aca aia aa i ^■Nf's ncaa «rf^ai 
aata; ^faata ^la^pa 

apaPfaH a^ai c^aFfapa 
na ntc*a •aa^ «tcaa ncaa acn 
a?fna caWf^i at*a i 
afa fac-ra cata afaa aatrf c^wfapa 
caVn atta, astatn antaaw ^ta a^at^ina 


aa«rt%a ai?i aat< cal 'a^taa afa 
'3ra*l aaca i ^ afaa aatc<fl aaa faa^taa 
aacas 9ta atatcaa '$aa'« afacsfa awi 
a^&i cnt?ta facaa cassffija caVa«fa 
aif'ata, ^ta aatc<a a^ata 
faa aac^ ?ca i 

««| a'stfta «rta'c^ f^tf^a 

Ifa^taca na aa aalB fcn '»Tn aai ac'ai i 
«fr®jal5 ^in f?a facaa facia aacia 
'e nt^aa^i fan i«i| i[n'»faa 
ntfilanta faalaa aai aaa ^a fa i 
val i^t^a a-rca l^caa faa 
‘fl. catnn nfl^^ ^acaa fan^ atl catl8 
aicaa «tna ^-’Ptitsaraa ifaatl faalai 
acaa i ^1 y\^^ faf«a ^atf^f aicaa 
atcaafe nfacaa ilia aacna acaalS faf^ta 
fanta nt«ai ata i cat^n *1 iai ^ni 
^ta ifaatcna f^fn nan ajaata aiaai 
ita fattfi ^aranta « nfaarcaa atai •al 
ifaatnca aat aa i 

cntfacal ^^^faa a 'i-atntw^n 
fa. cnnra, ciinatai, f%. atatna, 

atl. fnia ^^faa naM-fawtcna nafaa 
ntarrar «rat*i acacnn, <<1 ’^n- 

i^sf at'enta «tna 'at^ta acita 
catlS aaa «inni «ta»ita ahatnr 

aca f^raa aatfaa ^aa^fa af&a 
aFafaatm atfaa^ ntaia artnca cntaca i 
<al afaftat-r nMc# ncaau aca f^wf^ii 
«lta-ajtfnjta ?ipta «ttw >•• catl? 





8ir< 

f^f^I ll’f 

c*fcflc^5f I , 4 ^ *rcs 

fin «F «1 ?C9Cf I nfetPutH- 

*f9ir®9 »Tt?tw 995r fin 

9FC^Cf5f I *lfet^t*l « ^t9 

c^5F%9^ta *ff9»irt 

Rfsw ^:?f9 «rw:9?i -ai-qf^-t cni^ i 

vp^ .«tn ^c«i9f "stc-^qi 99»i 49 ^ 
9l't'e»!t9 «^*ir9ftC“f9 
f^9 PF9t I 

f%, ^f*it:*f9 «src?a «ir^ft9 

ir^ftr*i^« 9Fr9j^JT 'H. 

f^wt'srt’f's, '<iH- 

^nK 'efPiHf c^lfiPi?.! ^ipj ^^iwtmn c¥t*^l 
'« 'er»i¥S[i sr?\9 
«fva ^ifpf 3f ^curf, 9tf 99*r 
«•• C^tlS ^PECflfl'S c^nti CWC-f9 « 

c>rtto^ ^9tc|?r 
win c?^ cnw c^, 

5[car Kc^cif f 

«f5n9iitt=l3 '«=f{5 

'9WS^ ^1 

c»i\f 1* c»it?t9 

cait^i « 

%•• 91 P«- C^t}5 9f9 'BJtl’f 
fpf®? ^tt9 >ItW PfCSlC^ i 
«q^ 9f9if «lt^J9tW9 9ptW 

«W9, f9Cl9 9fC9 «1t^“«FJtf99t9 ^C’fW 

^5?[ 

^t9, ®’r»it*i 'ii^ 

’¥tci ^t5 ^if, « 

n?r<, ^ 91 it9i «rr9 f^g 

f9Cf 9tl art <An\ '■It^^t^t'® 9f9 


[ 9v«t9<,»r9n<9n 

-ar^rw f99t9 5^1 %9^ f999 9^9 

?tf9l9l^ I 

’8ft9« C9S| «tt^9 «r9r« ^tf9Pft9 9^f99 

nzn >(«9 9!9 fsf I 

B*. (^tl8 91C99 «rtcn «lt9 ^S?W 9f9l 
9t9 f9 I 91^9 9g9 ^tC’t 

C9ft*I1 C9tPp-^l f%t 

?tk=«i »f9it9 cnc9cf9, 9t9 n%n nzn 
^’•* C^flB 9g9 I 95 C9C>f 

«rt^9 «iT»r99 ♦rHii c’rcgi 

'HftfHtfl t5^ 9 ? f99i1^t 

'BIPV 9C99 C^, ^f9^9 99»r «*• C9llB 
9fC9a C9^ 99 I I. c^9f^^-il9 «[tfp9tW 
’®t9 9591 9C»1 : 9l <8191 

fnnfgn, tf9^9 999 ^ta ff«9 t 

*11^ f999^f9 f9C9 t5 ’ttavtai'^ta 9C9r 
919991 apal ?W I 91>tf99t9-'9t’f9 *\%T^VS 
^1 9^91 I *1^9 C9, *f^tfn9t» 

lltf-N «(gr c?pt;j C^®f%s 991 C9r^« 

»t 9 P> ifsta ^K 9 m\ 91:^ ntca 1 

<jf9^a ^95*1 caraf ^r^ra'sf't 

C9C¥ 915 fawfjfH 9C9 ¥C99 c^, rf^f^a 
KPFaaans** «•» C¥t|g 9^a, fa^i 
^’fc'ia 99n Orta'S C9^ 1 vata 

99,9it9tt?a 9^t«. ^8fa 99 f9 1 

99 H 1 9^91 9t9 C9, ntaatafa? 
•r9t«fR«r9 99ar5ff«9 3it9tf9r ’jfa^a 
99!%r9a ^f«9tc*ra ncaani =9«9 9C9 1 

C9ft9’Pf^ 9f9t95 ^Itra 911 f^ti:99 

^ts ^a»( *nri< ai wn n?t«f, ata 

c^ataa (aflB^taa) 99 at 1 ^ 1*1 

9^9919 *19 arts *t9n;<91»*f at9 I 





•rftaiff I ¥tC5?r cw«?i 

9? cn: l 'flt ^h5ftait?F 

f^atc*ra '®90i« 'Bftitr»il 9C9 i 

915 5F9C^ 9rc^, ^tr59 'Bltitcail it^T 

•ftw I (0^ ^9N f9W ?ytC6?r wti^t9 

C9e91 991 Cltl^ *ft^C*f9 »ft9tl9T ?^f9?C9 
’^tfnc9, ^f9C9 5lt91 'Srt9tt9 C9'e9l 99 I ‘*t 
C-IC99 f9C9f 59t5 m -sititcsii 9C9 «:i 
C9, 'v81 'Blt^t^ 9t9*l ^C9 I 9^91X9 

*I9««1 9ft5, C<\m, 9fJt9 9ft9, {3^9, 9t9^a 
9¥9 C9f5lX99 ^t9tl9J 

99 I 

'9rt^f99f ^®f99 ?Ffa9t9t9 

9!t6 ^^f%9 fe^M9’!9f^--«l9t9®: 9tf^, g9 
'« Cnf®1 «fTH 9f9«>f^9«1X9 9l^9f 

919 ¥tac9c»^ f^c9 nc^ I 
C9^9 ^991 ^ttF *ff9«|-® 99 '49^ 

C>f9|Jl C9C^ ®i99I f^9fa^ *ff99lX*! 

C9t«»r ^<Sf99 fifC9 *lt? I 

mv\ T9t5C9 cat^c^ia 'ait^ts C99 I 9ftC59 

5t*fa^®faf 9f9t^ 9C91 «lt9« 9^ 9't9C5(C319 
999t9 99— k,»’o 5|t«1 919 

9'Q91 5t^ I 9tB ^«f99 '5199) 

vjj!9| ^9^ 9t9C5l5! C9C9 9t9 

«tC9| C99 9X9 ^tX»r I 

9t5t%t9l9 «• 99C99 

9jtnt9 I >9^ ^af« 9X9C9 9f aacna 
i3jt9 9t9Cs?»T ^tfa^tcaa >fiai i 
'51X519^1 ^'Sfifa f>IXW-^9tf916 

'e*r=^9K 9t9X9C»T9 9®^ I 9t9t5|*T 

atC'® 9tt99 m r9X9 fw 9^91 991 

9X9 «rtX9, 95t'« 9T9»rtf9^ f«f^X15 9J9^15 
9C*9 I 


C9t®9| « iffs»t«lt9 9t9 9f9« ’IVl 49 
C9C9 991 99 '®^. 'SI C*l1^tlj5 

919 , f^'sgcal’TJ 49^ I n® t* 99X9 4 I 
f9»rc«t9 i[9 'mi 991 9X9X9 

Tm C9^f *tf99'^^ 991 9X9X9, 'Si f^xHa 
'»99'y< I 4999t9 9t9X)9*r«f9 '9f99 

'Stn »T9 99X'S 9«9t9 C»!t®1 

'»irk“r9 nf99t*i |ft»T 991 ^C9X9 49^ 9 

9tf^9 ’ffasit*! ^f% 991 9X9X91 49 5TX9 

>ft9t9 ^Tr^fi|5?1 C9t’t 99t9 9t9 ^t9« 

C9^ 9t4»T9 ?19X9 I 

91X69 'J^tas 9X99 99X319 

9T99t9 991 9Xt9 I 91 X9 9tX5 

^sfa, «tcs> C9f®l '5iJt“l c^f'eai 91 ^1 * 
j6t&9 9ttx^ (Sodium vapour resistant 
glass) ^f99l 91 9tf^ 9J99t9 99l 99 =11, 
C9tf99 C9«91 99 I 

9fX69 5tf9 ^'Sfaa 9Tt*rrX9 5!"^< ^:tf99 
^faa’S'sT »Ttf916 ^X9X¥ I fX^X9 ^'9tf9^ 
CJPt^j C4rtX*l*T (Float process) 

51^3 tf9X9l *f9f®X9 9tf^*T 9X9 f?X9XW‘i 
CSPfl? C4ftr>IJr -8lt^9t9 99X'® *tX99*lt9 

'^XS^ 9J9 aX9X9 '"’ W 49^ » W 
9t5 na^’H'ta 9tX9r 9X9X9 I 

9tXF9 -tf^ -rS'«*l 991 9l9, 4^ 99T 

«ft3ltX99 ®r1;il 'BitX9» f99 9T9Jfrf99 
4^ 1119X9 9lXaF ^iWtXSlI 9lt9F'S W ^9 
fill 3f^#^l9 nX9 ^Sf9 99X«1 «•%••“ 

(ntata*! tlx^ia -rf^ 

tr*,*.# •ft^v8/|f9 ) 9t6 *tt99l (ax'® *11X9 I 
9'^*jtX5| »fX99‘lNt9'«f^X'S 9tX59 *lf%i 
3!"«lf9« j^Jl»9t'«f3j n^tX»ll6^1 9X9 C3f<l1 
9Xfif I 9tB C9X9 fe|® i99T ’T’MX# 

'■i^9'S9 J^aixatn C3f69i 9X9f I fa^lx’ia 
9[9lip "tWa Iftf99l9'^f^ 9lx®9 ^*19 





9\ri fitil ^9 

cif<fi I c^*{=f, c’vsr ^t, Wh *tfipa 

jf?! 5*»c¥ <4«i^ 5}^i:?ff5i w ’F’Tt?! feww 

^tT5 ^«fii =?ai r^ps?!, ^1 f^cn nlWi ^6 fSitoci mK f^iisstw^ 

6aicw I 'srarfvfc^’ JFtcb'i «tf^faRi ^tcp« 

^v. f^c-r^? ^tcpa T^u mwi ^9 ^tr^f i 


f% ftat»RI ^ ^ ? 


5f^C9i SftCSTsr f»!feC9ff»i9l, 

91 ’Itc^' 9911 ?!(«pf«?F9 
9'5P^15'®1, '«9'«9 *f<9 

f99t»19 ^91 9t9 sfl I «rr?ll f^^?9l 

»9^C9trn «lWW ^.Kl 9’9I, 

« 91? C9t’r f9!53tC5f9 9ftC? 

^:9lf, «tt«r9*l<tCT <4«f9'6 
Cf^] 9t9 911 9tC?t9f, '«rt*l9l 

♦itft c»iTf®!:9^ 'flt C9lT’rfl fwc9r 

C9 '»lt5F*(«| 5t9lfC9l m 9C**f^ ^g^9 

9:9tf I 

"#^C99 ^^19F^9| « *lt!?n9 ^^I9ff%9t9 
9191 «ft99f f?rS 3Tt^ I 97tf99 
W'i\ « f99ftl*19 ’ft9*f f9<f, 4f«tW9f « 
fBr^^9t9 9Tt^ltC9 m f99t^ «1F^ I 
1?5r99 sp!® 9^»r^f% ^9, <iir<f9 fi>fes[t9'e 
9t9l C9C^ 9t9; C9 •flt’^l- 
f99^9^9 9'9lt9'9!'6 C9-t W99 9C9I^ 

•rt'e^l 9t9 t 

^9 C^t^P «rt« ^’9Ttf99 9ltf*1’r- 

S?t^ Pl'€?rtafC99 f99'l9i 91'?9t9 •(t|if«»f;i5f 
iTtW C«t*11 9tr9 I {5^9t9’1SiC^9 ^t^9l’T- 

9{5i 5 isflsr 9^!?^*IC99 ‘999 (9199 

^I9tl9tn CT'eSi 9iC«fl 9tS!C99 9rjW9 
Of^ 9C99*fl 9^99(9 >fsnr 99>9 


«t^9t»r9?l99 «re!^*ltsr9 VC9 <9^ 

f^9t9 9^9 9^f9 9^t9 f99C95 9tr9 I 

9fJt^t9-f9®lt^9l f9^" 
Cf^9tt^ 9C999t9«l3r^*l «r9t9 ^9 I 

C9 JT9 9^99 9FTt^tr99 9191 «tt9t»r- 
9}5‘5 Pl^!:9ff99l (9191 »f9t5C9 C9^ ’1^99*11 

t5C99 f9|^C¥tfni:»T9 nC9t9tt?9« £[9*1 
t9f«9 «t^9tC»19 ^<ri 9ft9l '«[tt^l 49 

3P‘5^«f»(9 ^<>*tf%9 ^99 f9r^-r wutw^ 
CJTtf^9^ (981(9^ 49* ■Pf- 9t^t9Cfl, '«9tl. 
4®!, ^CHtfVsil, 4»l- 4- f^»[9t9, C«f®. 4. 
Cnt^f9C?t®1 I C9I9I9^C^ 4¥ 91g[9 ^11959 
'5t^9ts!9i5^ f91%J¥tf»r’T C99 ¥91 >1«9 
I ^tlf9l9Wl C9, 9tl^99 ^§C¥f99t«5r« 
f5’?9 f9¥lPr« 9919 ft9t| ‘Sf9t9 ’??5i:99 
^'eSft*W9 9^tC9l ^f|¥ I 

^9t»f C9t¥l 9fT t91^¥f99l f9, 

49 «f%99¥ i5¥t¥ »r«9¥: ¥9l 

9tr9 T 

4¥«n 9S1W ^ f9^ 9911 ^C9 91 C9, 
r«1^¥tto9 f9¥r¥ i5¥t9 5ft991t{5 5fl4^f¥9 
f^¥ cnc¥ i»«v-«€a 3rfr*t »r9t9t9 
9.C9r¥91 n«9 §<19 n9Wj-f9?r¥t9 ¥C»ll 
^ts's •qtc’T 8Ft9l f|9| c9, «rjtti6- 

fnst*! f9C9 ^1?C99 f9|^C¥f99t9 







8 l>'« 


I C3tWr w 

'«f5 «?5ta[ fesfta 

^m, t^®rr41^1 s{t??C5f?l 

f*i<f1ii*l ^ir:® Jii nUc^i |5?l 

^51 ? 

«tc^ ^51 nU HI I 

Ti|5taj nr9c??J H^5PH*r Hr«fT 

fH'«Stt®fC*(?l ( <iic® HtH 

ntc« <JCfl cH'em 

cHc^ •ttw cH, noc*fc?9 c«{c^ 

■^Jtfii CH«f1 I 

Ht^csptc^tc^a nt^tcHJ «rtH?l 
C?H%3 CHC^ n^RC?fl ®it® 'St^atCH^ H® 
^tlatcna -fil ntfa i 

^ca ^FHp5®«tca aqi ata hi ca, 
fSifets^fnata ^ta*l i 

®rf^’ftcaa ? "sitHta Hrn 

aff «itHai catta c?? ^t^atH- 
^Rasi fafsfa ^ra cH'sf^c^ aca 

a^tH^ta fafwatta caca, ^Fai « 

cat^a a's^a «ntf^a^'^f9ia 

naa^ ^^na^i fn^a ^ca faca n^sa awi 
(atHtaa acaj ?a ) fq^caff^ta 

m^tn '®tn*i 'a^l aca 

CH«ai »r«a ^ca ca, atsjcaa fSiStaftaata 
«t^at»r caa cHCf » 

tiiata «fa atajraa fSi^cffaata 

aJttatraa '■(feiaa «rata hi afaiai 
iSati aFt®? ’^ai w ? 


«itHtcaa HCH ?a m afai a^a i '«ia'!S 
•aa mw aca^ ajaa^rta «rcatarH j 
fw’prat® fifP^caaaf ^^atan cac4‘ 
caai ata, faat^ a a si aaatcH aa'a 
*p^a«T artatcaa «itcas i 

ara far® ?ia ca, iSfl (afa caa aai 
ata) ’^Ps-jpa na \ lal ajtntca sa^pata 
t^aff^ja ?c«n fa®t^ai ajta^ aitftca 
atijcaa feaa aala'i-fnata^i st^itcan, ata 
vfi9\ ;f-( -41 4t?:a atca ^tafa^ a^ita'a^Pt 

caca-' f^a faaitt^ ^tai atca i afa caat ata. 
atcaa !5ai c«f«ai '®1caa acai 
c^faai «jtH^ faa^i ^ca cat^ ®ta '«f< 
Ht^tta fSa^i a«tstai ®aH ^^^ aaa 
«itaca aan r^t^caffnai atca i 

caaH—fa^a ac^ fi’s-'aa^tat® i 

'8ja»!i 4awt<p cac^ Pi^^cfraata 
^ril^ata ai^H afa:® ntca i 'Aca aft'a'}- 
faft-fl caca' '®ajtPrc® mi ata 
afeni aaaaca^ ca fSfta a-a ait^« 
^ra ®i Ha i 

^fltaa afa« ^Ht^f ncaaata r?ata, 
'iicaca^'« a!^ «fcala 'srata caw hi \ 
4tf<p« 16=pi 'Bftfaatcaa 'Bitcn atcaa 
Pi^caftaai ?c® atca 'stc'fa fnataa a^ca 
c’®t9iafa aa^i fnta '"itc^it^Hi ^fa fn i 
ca aa ncaaw Pi^caffaata 
apa-ca^ nfaata '« iSai a^^tfaata ^(ptna 
5^1891 ^asstfHa' « <Ftfa^fa aft^s? ^c»i« a^ai 
a«a, 'Ital f«T^wfaata faff^aU ^aa 
3Fca^ ca-^t apca acnttatn fac^H i as'atcn 
ca atntafnaf « fafaraa f&^Mi-nair® 
cittcaa «ftf,acal aff^ca facHF, ^ta acv 
^fa^Htcaatfai:*^ catn ^arv® atai aan 



8V8 


•IT»< 






's[f« aftra fafaa araata 


'ajfsffs <s\^ ^iiC% f«lC«f!:?ir— 

^c=5 C*ifC^ 'Sltcail « ^tn 

f^lTl ^1 *ltC?J I 

c«irc^ e '®t*i 

c^Vfir iir*sa 'sjliftri! i ?ifiii«^^ f^I 

'aiNai cetc«J Cff^t?:® nrt, % nt^ 5«1; f-fi 

spac® ^tRi I ^f"if 

^^^iptc1l® I Elf’ll C5ti:’!f c*f^i •?! t 

wft?r it3f cntur^sT i ^ui oK^, 

uf^ CSC’Sl'Sr ’a|tJ!?[*l C®vf JT^*1 I 

cn <sfcg c»i^, ^?ti1 c®!? ^Ic® 

c®t*nl »<iin4 -ipJlciifll « 

^isl ^cflcse r<^fi?|ii1 

c»rf^c^c^Ji c’q, f^^j«s>-t^if »lT?l£^r ^tai 

fHsi^ ^sig«tw® ^®r?r ^?i'c® 

Jf’fsi i 

cif^l orci?, 

ife I «iw aKt e sp® 

<«f% ¥31 I 

¥H 31»iC33 mm li\ fJ¥t3i3 ¥tc^ «!|¥|B 

fna ^S|^U3® ^Jl"n 3J3^t3 

¥C3t^s^ f 


a|5si»f: 49 '8{t9'6 979??t9 Cf¥1 
CPt3 99£® 4C¥ 9J9^t9 ¥91 I ¥9®rl 
31 ®ft¥tqf9 »19J f^C9 4^ 9f« C¥«1 

^9 I 493 f¥, ®tC99 4¥i5 ^tC®S 

4^ 9fiif 9;fC'^9 mw nc?, ®t5i:*i 
31C?®-99r3 C3C«F 'Sji 1 99i:*f9 

¥[t93l 3J3^19 ¥C9 4^ 9fnl[9 99¥t9 9® 
C»(t<^ ^F9C9 £9^91 9t9 I 

4^ 9f»Ji ^H'Q c^9 nf91 c>r mw 
-eil^W f<n*r-'3t'^1 'Sli:3¥ 'SftC^I r^C® 

*I1C9 I 

l3?l't£9® 9f% fsfW ^C^13 93 
¥t^ I 99t9 C9®t9 4lt%9C9^ 4^ 
¥tCi^9 93C5£9 3^ C¥JS I 9T33C»fC^ |B!g9tC93 
'»l33<t3 f3<C9 4'!!ffC3 ¥ltC99l 313^® 
^9 I 

nt99t3f3¥ ¥^'99' C9f3C9C^3, 

|9aFtC9® 9f%9 l3f¥9C39 9l?t£3r 9133“ 

C9t?9 f3f®9 '81^C-19 §^r£*i9 ^f3 C®t9l 

¥f9 43^ 4tlS gf8"f ^C9¥Sf3¥f ¥t^ 493 
4¥l5 f3aFt«® ^^f33 ¥C9C^3, 9U® 

"94 ¥f9t9 £9 C¥t3 3^9 ®T99tiltl 3C9 £9'891 
9tC3 I 





^tfn=*ri 

^i*lN (Algae) i^ait^ (Fungi) I 

(Blue-green algae) sfs^cec? I 

^c«rl ^csr? 5i1^« i 

'flCVfSf cncui^ I 

'8it*itm *(« ’ffl^ c?cn 

^«\ C^^^ «ft'al-5I>i^| 

ufti5 c^ti? ^j?r<it*( I 

nznj 

«ltCJH ^vsa 3itc«1 '«t^c^ ■'«(W‘< 

C^ilC-? nt'851 

sftiji ’iff^ I w c^c^P '»**fe 

^laftP* c<f«fc« ntss!{i c?r:i^i ^iicifii 5 ic*jt 
i1.|B «S{iSF|f« cncii nf«^1 

I CftH c^t^i ^91-51=15 
»ilar c^t« ni^®, CPtc«r 

c®tc^ I 

w liictffl «t?tt ‘^sfa »{® *1^1 

^tc*f c^^fkc^ ’«rrPi cFtc«f cw«!i 

^tf I ^i!9t« iNC^PiCn 

‘iltC^P I €fC®I^ C«PtC^I 

<|tc^ £<|rt3|-4Jt^?r, Sltlc^l- 

?Pr¥i I 'At?? =^^11^'* 

^1 511, c^tc^5 

wj fsT^tapif «ijtrji® *it'6imfti «rjitr®s 


^:si«r ^Ki c^fc® ntcu (.v, 

'£f?p6 

'«itr«it^’ft® ^C55i R®|5| *iP«rc9^ 

P. Pi. I 51» ^‘^1 2fBftf5?l >lC«fT 

c^r^t ^If^si I ‘i}’®Pl'C4' Heterocyst I '^^'31 
Oscillatoriacoae ’iR^tca C?'i>tCt1lPll C5f*<1 
nU 511 I 

«lfs n3»l I ^-f^iTCilii c^tJllB c^iff 

%i5 ^cn PI® I "sifis N® 

«i^»i «r®rtf®ii c»c9r 

«[tc^' 1 f^S siarTPiii '®(‘0 

Ppg f-pg 

ni^?i c^icg I C5{ 

(t-f^t«1, cn Pl’ia ^C«(^ »l®C®vf «[tcss I 
ui£»ta 3ic«i; C^t5f c^^tcutPi^ car’ll m fsf, 
Si® 'b{H?I®I^ 1 nt«?1 

C^TC^I ®1i5C®'8 *lleK1 

cnc^l m. ■‘iMU'lilt® ^»88 ^1t«1 

fsifiisitn^ c'^tc^ c^tls mn «iiit®5i 

Syraploca jurassica-^fl I 

fsf^ ^15**» ’Itcei C4li5 
Synechocystis“‘flU *tH t 

wM caeill C'^rC'^ ®t<l C*IC^’S1 Aphano- 
capsa-4H m ’ll*!, ®1< 

^CtfU tjpisjtsf®? C^ ?P5?1 

cn ^t£*i I 







elrt» 

*iC«fT C3FtC«1- 

fw^, 5{tii^ f^^{5 

*(wK <rfC’F I *ic«ri ^^t^t's 

lil# 

<ttc?i '«! n?t< «ftci, 

^-t4t?i 'Bj^ ?c®?j i^T«ie ^tc?3 4V»i- 

51 ^«r ^-t?|-ai ^![| ^9i->r^af ^-f^t»l 

sitsil ^zm ^Cfl ‘^tc*f I ^tsr*! 'flis’t 

»ftC31 c=ftna '<it^c^a «it^?i‘rfei 

?.c® ntc«, c^t«5 

<:■«}(+« 'BfT’iC'i nta I c^^^9\ w^fi, 
c»i'®fs!iii «N ?t^c9a «itm‘r9 

afC9^ ^91 »|{SXC5, f^FC^ 

|v!)Jtf»r 'BfCilV CW«fl i^t!! I 

><1 «r^'!!) «ik»ij, 

fenfl I 'B[^’s 

^-f5lt«1'« 'BlIC^I 5CJf? 

»its?«3 ^c«i=a »(c«ij '»i‘^^l 

«f^ti I 

v!i^ (flif witc^tc® srss 

I Oscillatoria sancta 'ojtr^ltC^ 
n^, 'oitt«itc^ 

V>\Z^ I c? 

nt^ ^\ C^^, '®tC»f« '»lt5»lt?“ 

’^trw JlNtC^ *ttwi 491 C9 
>19 9^9 «lt9^t'e9tc®^ ^tC9, 4^t« 

^t9 4f^j 9*t9*l I 491 CW 

«rt9 «l«9ftr9'« ntC9 l ^c|f^9t9 
C'S?C9tBlt9 'S^'hsf^C® ^■9tnt9C99 ^*19 C9 
^I9t»l «19(t9, C9®fe! 91 C9 'aitWI f9C9 

4^ ^fi '8iti>r9, '•HtiBitrst 

C^C6 ^t’Tt’8 *1T:9 I 491 4t «?tt»ii nt9 
9t«B 1^9 9^1 ! 


nt'Sfl 9t9 I C9«rfC9 «r^ CVt9 ^^9 
sf9itc« «tt:9 91, c>[<rtc9« 4«f^r9f 5!?9rtc^ 
Cf91 9t9 I 4C99 C9t9l '« 19^1 BR, ^99 
'6 it^l Wr919 919*11, »i9«l 5f 49^ f«Wl 
9tt8t«'e C991 9t9 I C9ft9t'e '8lt9t9 491 
*f9i^^ fC9 ’ftC^9 §*rt9'e >819119 I 
41?t^ C9fNt'« W ’ttt^9 ^*19 f9C9t«^^t 
f9>ltC9'e 9tr59 I ^9 8fC9| '«[t9t9 

C9f^ ^Z^ >9f9lt9 I 

9t9t9*f'Stl9 ’«lt99l «ftf9 C9, fef«C99l 
f9*6«1, 4^ 9^»l-9^i9f ^“r9t»1 49 

49f 9J^afi9 I ^■r9tei 9t9C9 49^ 

ftft9 9t«t9 f9C^ *ftC9—9f9e 49 «Sft^ 
4r?9 fnfflll 91 ^ 995*19 C9ft9 «rT C9^ I 
49*5^9tft9t« >ft«t9 ffC'®*1f59, ^59 4599 
nf« «JC99F 919 I 4| 5«ivnf^9 ^t99 >19591 
'8rC9[^ 9'®5«9 ^iZ^. I 9^*9159 f9’9t9 9191 
?9 C9, 9C9f^C^9 C5tC§9 9« ^t99t9 *lfl9 C9C<F 
4^^1 *r9K C99 ¥C9 491 591159*91 

9^591 «19'9 4599 9^t9 9tai 

C>Tl^f9^tC99 9^« I 5SltC^9l ^99t9 >199 491 
'8lt5>lt9 f95^t 4f«t59 9t9 49^ ^t5»lt5^ 
ff% *119 I C«9r9 '>•“ C>1^5'SI® 
«tn9tai1 ’ft'f ’TC^ *flt99 9f« 
^t9 1 

^-f9t5'I9 '8It9 4’FfS f95t99 
^ZW, 491 t5 ^ «f9ltf, 

C99t59 >rt9t9'r«: C9ft9 ^fsif Br9[t9 

91 I 599^4595-19 4t^t5'? 4599 «J595f5^ 
af4t5« 5991 9t9, 599t59 ®tn9tail %€1 

5959^ 4t9 9t^ f®4t 59^54® 9<'« 
5959 9t9 i 491 999® >11? ¥95® 9t59 
«f59¥ I «ir95¥ 959 ¥599, 491 
499 5*® 591^54® *1^1 499 4f ¥95® 





*ftni I vvb'te artcsj ®¥? 'sfgc^ 

WrtiT (If CW^C^ *11*1, 

-(tsi Conferva thermalis I 

«rti wilt? c^rtsfi r 

»l? ^WTt? ^Ci1«rnNT( 

>Tt«rt?i‘f^: *1^^! ’tf«3it*i 

fssi WI ^f^Fi jttotfnstn 

‘«C«rs (Revularia) C5lt=?1 

5?t»r c?<r! ^ts, ai’«ri:*fir *tfliirh 

»r^^si '5t?r I ^®fs ^Ntcsrj 

4\cb ^acvf^ «ic3icf (Ji^fel 

VC53 ’ylfe Gomphosphaeria- 

14J515|l«(I <it| CiT^ri I 

c*it^ «* ^»i-»r^af ?-f?itsi 

•rt'e^l CSffSTI «fC»J BF^t? I 

>I^W '«’¥I ^ca^CTf’TT I 

«r*it*! c«rc^ ^{|«T 

c^*fJT ^i, ’R^r 

^t 9 i 

c^*(f*r =ir8F« 

»it‘fj nt<^j'6 ’Bitrt i 

c^c¥ ^9i-»r^w ^»r^t«i ^itf^- 

f«ii c'fr^ 15 I 

j(w Vf a^sifis ncfls 

^ Cl? I 

^tc^^ ^c»tfl, c^^rtcjf c^t=f isr^tc® 
*itc? sii, c3T<rtc!i'« <flc?a ^r^itc^ c?«Ji i 
w <<iif| 5 *ic^fi»i ^rftCJifistu 

^t<FtC^t5t«—>B-b'9 artcn 

c^wtR «f^c=i« c*r^ 

Iff f9rnif|*ii ICS (?fst=rfts 


ft^^HKcss fens ^»i-nisr ^istncf^ 
«fnij ir^ttc« cwm stsi m 
'»ft^sc*is fcs cnntn^ts wffc¥ '^9V9 
fefl^F ^rsts fencst^ ¥cs c^cn i <iife 
ntns cnc¥ ^fsfs stfe "?fe ¥st« 
ntstsT ¥C31 ?fsr5?cn s5?5f%-»« 

^cTs cw^i sts I 

'«iC5i¥ >i»is 4^n-nn®f «r«tf 

fefsc?a nc? f?ntcs ‘Stc¥ i 

nt^C¥!? ^c*f -iiflS fef%«r, csnfR •aI 
NsM c¥t=i 'fi¥i§ fsfc¥s ncf fsicntft^t 
fitntcs stn ^ts I hsttsis 

nt^C¥n« c'^ttni nt'iis si 'sr^ar 
ntcs, csntcn fefi? fsrtc^ ntcs *111 
'BTcsif nss <ii'ofnc¥ mW ntf si sitffe- 
fssts fens ns^'^ scss stn ¥sc® c^rsi 
Sts I "SltStS ^SffS nsics's st*i 
¥csi ^nstn ntstsi®: stcsjs w 
9 cncfe Bcn fncs csntcs fsfs sci 
st«si cnc¥ 'nffecs csc^ ntcs i nts ^tcst^s 
n^nn ¥cs snstn ¥cs 1 
^n-niw Hstn stress ff fenftes 
«(tcn, cn ¥**» sne® cnen nncsfe feesrs fscss 
?S SteSS ¥tC®F ‘flCfS fenftfS^tS ¥nt I ‘flfe 
Nstn atfscis st¥cn ^fss fe^stn% 'Bits¥ 
ntS, ¥tS*l Brfss SWT stfecfetc^Fs 
scs stem ¥t^s fk\ fsnfs'stncss 
'»isjtn¥ ists ^ts. 'US. fn^ wfnestfs, 
fe^S 4CSCns CStSi <<9^ snftS f RC^ 5^1*1- 
nisf 'Hstcns sts ¥cs stfss sllcltcfcss 
^tn, «jftw ^«Fs nirt< sif^s ®f»i scs 
stnsts nf^ »tw¥ ifsi ¥si cncf 1 nfe 
^nstn 5ts fssts ns wstes ss5j^swrsc®« 
fnn fntcsi w fcscfi usi 415 
5?tfedftrars scs stenw, sts irsc^s 



Slrlr 




ncfl's sffNC'S «fl=^?rw «fN i* 

=?t^ctfW cn^ ^19 1 'fl^ffl (il?! 

^f»(a «f?s cattf PH I «r^« a^fsfc^ 

Ft^ il1 5|r?j:«T6 K£«1 I ^^3 

c?^ta »{i sitt^ ’^tc^ ^»i- 
iif^w ^t?i ^n?i '8jtc^9 Ffsi ^rK 
^£^1 ^^1 ^t 9 I 

^1% ^S[^t?i arcsr ^it:*i1- 

tfef?i^1 fijiFrii 5?tlcilfC!s?;iqigq5 sTt?! CTf-e^l 
??i ’it®tc»r^f 

ckii 

3lta ntc?l I lil^ «ftcs?9 

««'9f9{ b-js! ?pgcst ns S^S C^t*? 

nta 5»i f^zi^ scn^ s'njf nt'esi sts i *ffs? 
Ftc^s n’iis affsc^ cn «tgs Sf-q nt£¥, 
^nstq Bisrtsta ncqs 
4®fqs Fts sfsstSQ cs^tq ’»r?Rsl 
f C^ni cncW Cylindrospermum 

licheniforrae FtS ^CS qf3l sitcn 

V. nt^'Q qtlcltcsfq nt'6si nts i 
Tolypothrix tenuis SfCS -ftf^ 

‘flfw y^t scs stcn i ^cs 

<ilS sicnj Alusira fertilissima-ugs s|I<fJ 
^q^tiS qscF£9 cs^ 'Bitc^ I hU 
‘fli '5tts ^q-q-^jsf ^-fstcqs Fts ¥cs '"itn, 
^ti sfsnc’ss^ nf«Fi nts i 

SJtnl^S Cylindrospermum licheni- 
forme-^ qscBcs csn^ C*rs I 

q'ts csn^ ntsfsts nr«^ ?c« ni^ 
‘flqq ®rf»f «tsc« «fgs I 'BinF ^tqt£*fs 
af*isq''sitq cnt^q^nits nfc^s Ftf^fi cq^tsts 
^z^ <«! qs nf^vs ^^^z^ Bts ^si >flf rv 
«rcst«fq I qllts WPlC’F ts SfSStS 
«ff® qi?w ^ntK pzps, 


^tq-q^iF ^nstcqs Bts -Fsl i «tcs 
4ct^c"f« aff*rt« Fts ^zn c*f<ri cntf. 
nf«^ *fs ns Fts s^s ^nstcns 
Fts 5?ssts nest ^fk ncnl ^cs '«ci i 
'Bitcnt siqft, 4^1 Bfftc® qttctti«f=f 
-n^f^a n^stst sFes qi, m 

ats stnsts ^Ptesf^ neni i 

'stsc^ ^sntfq'® nnis 

cqt w ^ntes "sfesa 4cstw^a Fts*i 
'^Pjs sen^ I 4t Itn-nw ^nsirns 
ntstesj Fleas «ff*is Ftsn ffas^ nenfe 
SJS 1 cnc^ ntes i scs ^tfnsi- 
ate^s aln-sffas c^cii '^it 

ajtntes aenfe fena*ts nt«ai cne^i ntn 
'^fas atiS araaiea 4a^ caenalfBa ss. 
^tt wfas n's cats afsats mw f%g aja^ta 
tfaafta i ^t a^tesf^ a^n na:®f Hatn atnl 
nt^m ^ea i 

ateaa ®ffae^ atal a^caa atf csai 
nta I star's ate^a Ftftai «r^a, 'stt 
atcaa 'sffans ate^a Fta ^arq aen^ ^na^tea 

'qteqi ^ftq-qi^r ^natq att^a ^a r«ra 

nt^ I ^tt ateaa arfae^ ‘flt ^nateqa Fla 
afaeq ^n^fae^ caaa Bjfiia a'qa can^ aca, 
casafa ^q-q^w Natq •aa'. <fl«fqa aeaj 
ssfaiteai enta^tat^^ atewa at® pz^ ntca i 
c^rt cilt nja. c®rai t'»Jtfae« a^fa^teq 
qqs qqr 5(^1 ^sjfa I ®ta 4q. ^rla. 

ain'®« taa^ ^tae«a '«rta'e ^eae^ caeaei^a. 
a^q-q^^ ^-latq at^cq cat areq^rfcai- 
fipfqq ijnta ^IFC^' ntea ai i ^it 
na c®tai, n,^a t^ttfac^ ai ata arfac? 
<at ^nateqa Fta a^aeq <aqfac^ eaaa 
anta ^n^a ^aea, qita -aqfac® attna Fta 
^acq ®teaa atc®a at®ta fea ai i ^«a 





fj^'sfSjcs^ uiJFJicw =ftc«F eirntrsii i 

<iiw ?-r5Jt»5 «»tsrrc?9 fV 

f% •ftw ^ta ?pvfi m 

9t»i11 'iiai sit^c« ’pf^'Q I na 
csca ^ca ^fa ^«jtfwa si^ ^ra i 
laai w®i^l '«c<patta c^ia 

c¥C*i, !5ca ata 4a*N 

at?:^ I '*ataai af«i nr^ 

C’fn I 'Bja^tcas^ aw “Water blooms” I 
'iiaasj* »iaC5Ca caM^ ?a Microcystis 
atca biati*na ^csr i afc»ia 

’laaj ^fttcarsf caa atsi «ifwc®Fcaa 

'^'8tra a:a aia i 

^ffj-si^«f ^-fatc»\a a^aj 'srca^ 
faat^ I artataa^t Oscillospira, Anabae- 
nolium at?caa at»i 

a^ca I catt^^ faat^* aa i 

Microcystis, Aplianizomenon, Ana- 
baena ^'fltf? at^a al ®rTaaria 

?gja aFta*! ^ca tt'Pta i c^li^ 


c*fc^a cnt»Rr»i, f^fwa ^zw cnw tt*!- 
^tc^a V (« ff, 5Ta«?ta ^nta^ 

catena 5fCa l faatap Microcystis 
«rcaic^, '^aa m c«rca vjs-a jftw nf^a 
^tfl'^ta |jtai<»tw atsfta ftnta niF-cata 
atai I nca caai ata, Matn 

cac^ 'iif^ ^anfa at ^Tteia'tnca® caa i?ca 
^acn facn ata i ca^l af^ «aa^ caFw^a 
■^taa^^a ^aa art^F a^ca i 

^ei-a=i®r ^.‘aatn 'ntatcaa caj^^ apf® 
aFca, ®ra ^aata ^aftcaa afaata '»ttaaF 
ca^i 'sfa« 'Haas at?caa ataf f^atca 
*fl®fna ara^fa ca>?t cam ata at» Nostoc 
atia <«a istaf^ '^a?tf® “Water plums” atca 
(fla^aa^a '®ISa a® aaH ¥ca i 
'Bftcafa^i (sja^^tcaa cntcafai ^naifn cac® 
’^a ®tnatca 1 4tp nfaatca c«ttl6a 
uia'^ c®a ntw i mat?r at«i-aa,9f Natn ma« 
cae® atatn. ??ni catn aea at'eata 
cell ewc^i atf.n^p, cata. tta 

a^tcaa^e at'eatcai cac® ntea i 



's 

•lt»i 


?f«J'*l ®f3C« ?lti:»l’«t9, 

^ta vfl^ig ?*f^a 
*itwtaf c^cf «rta 
^aa'it ^?f5 c^t^ f\^n c«c»itai ntatai 
aCa'stt^ «j[5it<ltai ^ita c»fa 
*r1w9 tc*rra « 

*rfa«itc*[ "sit^r, '«[< '« 

95t:«5a mw, f^pi c-fc^f^ 
sif^ca nfa 'sta'sai^a ^t=T 
Jia, «ta^ 'BTt^afj, 

’rr»icar-iai, ntf^’it^, 
c*f"f-c?-l1«caa'Q f5rf«vni-fa®tJT fn*ft?r 

fsiatsja 

•■erh1 af caft&& '9 -^faiTCt^r aifei i ^tt«ra 
c«c»?tcaa c*if®arjt9i 

iia, r^atnta ^pj^Ptca ^Hta 
c*s^7tf«^a I fa<rjt^ 

r^’^Fiarfsjcfa 

fb’pp^^irfa'sta ??N?f (.or^g ^t'?i 

«rr«{g »rt«rta afi^- 
c^t'^a fi’pi iia\ ^tsjaFra' 

faaca ’Ttifa'Cfe ai fecstNl mH arcw« 
fl’Pta ac'«fta«? 'sit^fi «ita 'sitc^ «if^i5 
faaia ’fcaanta i ?t>T- 
«ffc^ srta ^t«rtat8 *faii 'sita 

^f’lnWc'ia af^^fa^TC’f «r«jf srta ?- 
calf f6^%^fn^■ n i 


'fl*f=r Pp, c«rc"r« i 

n^n fa«tcna fapataf9!H« 'TO*r 
atc<r i 

4^15 ciit^ ^sf ca*ra 

siltisc^a ^«a ata, ca*i5? cft^ f®f^- 

«r^a c’acafl ’Tc'p 'sci ^tar*i^c»ja *ii5 si^tcnVa, 
c^^ifir c«c»itcaa faat^ 

^fWc^a 5jc«i'Q wrtc^=? 

^Ttfafi 'Bita «ta -(aitfafi^ c^t^ 
aa (i?t>r’rt«t9!), ^ta ®t^ta, 5ft»r^ 
«iia^ ^tfaetfa^i ‘^’■f «rfa^a’ f^f^l 

^ta stt^t-aata srta ®Wa c^rlf^ai 
^ta I 

^_^atc|a 'Bisfii sj?ffVc?ga 
at^ ®^a ara ’jsttaa c«it^ »r«tcaa ^r4a5a 
^®1—fsfa^ (iiarafia i ^la it^aai 

feaiii «fat^ 'aiNa atffa a^at^pwa 
acai f^«f« ^fa «r?»ra*i 

spca faiata^ atc^ ^taasa^cf'a 'Ita 
^pc^fcac^ caa I bn* ntc^ 'Sfa waiftai 
c«rc^t f«fa fkl^^ nfaatcaa »r^cna a^tacaa 
I ajafi, ^«-rta ^n\ cahcaa 
«rtac^« »ftfaatfaar aa^sFcafa c*r*ti « 
c>ratgc«a fac^ tta cfta cai’tf^ f<s»i ai, 
aaa atf^a cac“fa n^a^a) faataaa^ m 
'« ia^ caaa aitatcaa acaj 
^aaaHa ^ra, ^ra« «r^a ^aca «ta 
ca^ta ajfsapa aa fa i 

>br>8 ^ta ®t¥ n^cart ^fai?- 





^ta ^U c^c^, c^ai- 

'®2fata m9 1 ?tca *ft?t 

®tt^ ’it'pl fwr« 

% ca, % ntcasT f^fs? 'Bit’^ita 
'Ita aftaci{ f^ca area?? i 

5it?a ^tca <a^ «ita i 

ntf^'si «f5{i?la -larlntca' |®to 

'iiifatca ffc=p f^pfaw f^^i 

^ *fa na c»!t^ 

£91^ sWa £'S£a ^ta sft^taj 
<2{Kai ^la 'It^'fa ’iflt^a 

JTita «r»T£a ’it^tnja i ^tai #ftr£^ 

#t«rr9 a^itart, cn «ira £ait5i 
®t^ta £sil, «ita cat^%ai 5?ca £5i£ei'« 
'Ot «iatta ^tai c^ta ^t'S'tiaa 

’tW^i £5i£a 5?i I l®i ?ci at^r 

a^c»ia. 5ata*l 'Ita a^aata w-^ farg^' fm 
"Nsaa I ’Ttatatf^ f^fa ntac^a m, 

^taa faf^ Tsac'® £WH ca, catal 
«fta''®it’i “sita w 

?ca ^cUw. c-ifa^t^ nfaafacaa 
^tata catw i ^ ^^ata ^ta '^'tai^a 

»wj fia aia c?!®! ^a^ fa-it^fa at^£«itc^ 

a»jca^5^—'sftfa ^fta- 
faafta f¥ta st'SJtat fnacai, 

at£« 'sta^ata^ f*pta <iiCJT 
5ita^£aa »rtatai ^a£^ ntfa i 
a'sfi at^l cata -?ac»i fsfn 

£ac"f f?ca f^ita £*tf^«\«j1faata 
£af®a'jM afcw itt^t f^ntca i 

^ta af>! -arta’tfani ®ft5?a1a*^, 
(>»«•) 1,'^atila caf®¥it»i ?t*aa 
ait^at «faa camwa ai:»ia 


£*ttf¥ai ^'¥ta '©ta^aca f^ca 4W ^ta 
«tf«iai ?j9Pi *« ?ltacHa a?ta"4 feT(at*icaa 
I ^ra f«fa 'll a ^z^’S 

f«icaf^£9ja ajtasat^a 'swtsf 
5tr^a fata catc^Sa asfe^ i 4tai 
a,tfaca f9iac»i?T £a, atsftsf c<ic4 'Stta 
aaal ^aa'^1 c^z^n ata^ ^l'*»£ai| 
■®tai '®^a acaial's apcat^a 'na'? 

c>!atca ^ii^fg 'Sit'ifaa wc^ '®tat 

^ ^cafc>9 ^fTcafaaita wftfe «jt'5fre mU 
?js'i alaaic-a ^ivsTc^a ^saf® i 
^i^^ptc^ra «fC«r fa£ai feta*ta ^a ai i 
'Sir® 'wi£r®ilf-f®®tca 'efat® at3ita 
^®1 ^ta '«i'^r»i5 ^t^{« ^tc® c*fca 
£n£«i=i I 

®[ac® aeai ^aia araa? 'sifc^i 
•^®1 <«ta a^ faJi ^tfaia^ £^attaa JTtaf 
®ta®ataa catacaa sia^i a<ai ^ca ®tc^ra 
’ft^tcaja ^z^ £51 ai fiif^ht^ia 

2f£aisra1a®ta a^ai a<ai vafs^c^ia i *ttc"ia 
aca^ ac5if(iC9ia fan £^at£aa aiia 
aa?? ®ltnf's, fn^^ac^a cacttcntf^in 
ajtc’fa n'«tnf® fa: aat^ c-in i f«fn 
^£a 9af^cnn ^5ta a^da 'oitcaaa I 
r*fa ^'^apat'^ ^ca ^®ra 'sitcaacn 

nf?i 

'sit^ ^t^tal na, ^£®tfa^' «{tcal s-?t®fta 
'«i<t«, an ^t®fta ©ntcaa £5af ?^U® fata i 
§ta*i ^tc® 'iin ^®t's 'Sicn c^^fenn 
®ra as^’an—®ta®ata i 

^"t ata aacn ^cna ®tai:®a a (fee®, 
£Wina £aN, ent^ « la 

®ac®i nfn faaca na^ca £acn 
^tnata aftgr «!te at£na ntaj^ ®ta® 
^ ^ta cm 



iik 

« ^ra f®Pr <«r»f%»[4, 

*4i'Btra ^tfacw fi’sa 

aw cata aFawH i 
fasa^fa^tca Ma facan 
fena fa Pt% cbfel «par^ »swa I 
aca ^aa ataf ^aa» #11^7, af|»i 1 *r&f 5 ^«.- 
afca^a '■r^tca m^sra 'Sia'^a cacacaf's 
caa aac« ai ^a 1 

c^wttaa fa'®ta faia-ai^wta 

9iai 4a^ V 5«^i <iivatfa 

aca f'®^ ^fa «ita® a^awai 

c^ta aata-aa«a cal, facw« caW?-®'aav 
'flfatai fa'«a'®i--fafei 1 fk aia ? 
atacai atacai ai, a^aa aca 
catai 1 catena's faafa ca^—^aa f^, 
caca cat^ai Tafa’ atata 

ata a»c^ asitca ai 1 cat^a ^I'stca c^tl aa- 
atfal st-i^ aw cata ^a 1 «aafa aaca 
<ii^f?a ait«« 'flwi cbH‘«ifa cal^ 1 
cal caias '9g? ‘fafa’a ^f5r^«.ata ajcal aa, 
’tia « ^acaaata >aa>l5, 

4ia calli «itac^ ^ta« aFacai 1 ^aa 
«ita >5? c^tl ^taati5c« •^fa a^^ata ?a 
ai, ^^'iial^ '*ta 3Tt«f «ita« -taila^ 

at<w1a 'sif'ftfK ^apfec^'e awt I 

«ita atatcaia at^'->4ia a^tiaf 

«i1ai »rtiafca casitfaaw faca ^-ata aca 

'iifll *ffa ^t«ita cat^a ftfast^ai 

^ac^ ^taf^a i 

catala a^<tJl ai<{>ata aw aaiS 
cacaa 4ia« It^tawll atanWwa 
a»w *?caWa ^ca awwi «iia^ 

atwa >bl car^aa c^catcaa c«»ai 
4twta fa; «a cafa data caa 


f a>4af, 

caraf^a/a afa*ff®fwa ffrafaa/^a-^aaa 
a**fa ?wi/ afa area ^ af^rs 
'eatc'§ ^f^iS ^ca aarf![V 'eatr^a 
ataat'sta ?wi 1 «!rfa ’aswKPliaa 
TW ci»faa « «it 5 af«r¥ aaatf«a 

atafcai ^wtnbtcaa a<iftaa aia^t^ ^ai 
^cai I fe««aate caa a«ai atai 
ijiaf ffljata ai ^ca aatfaaw 'atata 
ataai'-stwa aslcai '»rt'5r^ratn 

a^acaa 1 

■fal faa at%cncla si'S'ta ^lai 
'al ^taaf-stwa afTw l®ta aw cata 
cawa, f^ai#ca ^ca 

a^ta aitwfa^ta fpca cac^® ^lai 1 
^fac^ ataat^tw cat^a awrt ia^sa: 
cac'?! bwf^a fa^FC^al aa, a? 

aata« caTat« ‘stapta 'BTfafa’ atai 
f5raf«>f3i® aata '«icaa'ta aajta ’Bi^^^ra 
3icf« eatw'fl cawc® f¥^<i aaita '^^v-aa 
atetJa -^tcb ^ta atc^a ^tsr 
faaf^ a^aw arawi i «raa a^ca lii^afa 
at5j afabtfa^i atcafwa aiftrar fsfa 
ataaf^fw tuvits wa catfla 
^ataa, ^ta acar a>j8 a^ aafcaa ^a^ rnfs 
c^tfeatcli «tc5fabia« ^tc<» aftafta 

na«lal atfwra acar t a'ca iwa 
awjl ^taat^talSa ajata la-iaWca 
^f^ca ac^fta 1 M. T. Schell 

^taaT<5tcaa aaw ^ta arwa aafa at^«c^S5 

‘Empty shell’ J|taat«twa alca® a? 

fblSaia 'atar'Si 1 ^ari ata, ^taat^tafl 
a»®li ^af®ra ^ca ferifta ' 

Ti^ca cataiatl ftaat^tw attijc^si 
aa, ^taaf5taw« f«f*r cata^caa faafti 
^cf caw artai ¥awai ^¥(5 ^rtca 





^W 5 f'« «»« 


b»lHtST »(«t« 

c«wtc« «ffc*tntcn« c^c^s^r 

c’fc's «f-t'a* 
fiff mw I ^t«r« 

*<HF^ 5*\C% I ^15^©f5l ^tC5| 

’«t3ftt?r, 51‘^tnfc*!4 -Tlcb, 

«C»I 

^tn*ft®t»jl5 ^<r5f f^ict c^)wu^t 

w<rr c»it^ ^i^*F»r ^iicn 
c^tcf^ >i1fi fnoi titles ^tc^ 
fBf¥<.t»r« 9111 ’itw. *itai 4918 

C^r^l ^tl c^, ^ 

is^ii cat^ f5f9«.’ita ^caH cncaf^«^ i 
^ ’iisf *ffa9ta nfasia ^t9i, 1^94 
^frais^^ta afc?r Sni«fi 4<^ cflN ^rfsracaa 
^91 's 9r4i{t« ^ 

9^m 9tif®lf9i9ta '«i«^% ftq I 

nr4bt«i«itir 

’ftj’iw 9^aj^®t4 jqmj'Q '»l«fir£9 
9tC'^4 «r>r1t« ^H\ 9®l fbll 94C'9 
9caf^wif I j? »T£w vstaita c*ic?£«ra 
rbf9^’ltf49l Pt^^twa 9^1 fsfl «t<- 
I f9« f9 9Cfl ®N 8t9t4 

941 at4, Dl^ 'Sta fl9t4 

faaa i 

%1li5 4^4 *tf4«rc>14 *14 

f®f4 f98f«fC44 f4C4 c^ti C’fcsisi I 

C^t«1TC44 9l’l*lt«tC»l4 51C9 C>I£4£W4 

4918 iitf^^-44 f*l9tC9ar *^tnw4 

ic»ir£« 9T< •itr^a r®f4 ®t4 

C«t-r ^r£af49t^ 44. 9Jt4t®l4 *1^9 

HHI T!tC4 \C4 \C4 9rtC444 9ft4t:® «»t4® 
94C*|4 I «f4^ 9£»! ^4t4l f®- 44. 9t^k44 

>I4t4®t4 »ftW 4tai *(WrflTl8 to 
'^ta'sai^ w 4tfn^ H^ta vi}8atfn® 


awl I *ft4 nlw wl8 feal® ac*ii 

^w®4 f%9t4 C9i»9cn 44 ^ »»89 

’itw aiJrtir 4lf5r^-4 fa. 4»i-f5j. 

f®i^t4 arr^ 6ta aacaa niijaFa ^ 49fB 
^(<19 9W8f4ic*i I 444 «ir« 

444 <.4i4t4 C4C9 44 9£4 5lt>l' f®4l1 
'«i44i total f4C4,44fa^ a41 

'5ft9t®fl 44« 'gBSHta f4^r© C4|l 
«r.9t4 9^ ^®T4 44 4^!^ »lt9WJ« *148 
44, iftoa ^tfl aC4 4t’tC9—«TtC4l I 
i^jio c««(£9 s|t«i *fif9 fsPi 4 cgr 

ac4 ’uca C4^tw4 caci4 f4m"r4 
49 ^fC4, C9i:«ltC4 caC4£44 'Sf£©' 4918 

caf®9jt«i =51 -atncaa <2i4ti'i i ataftf^a 
®4,9t^:i »it^i| caf4t£4«1 4tl»r4 Catc8l 
0|Ht4t»Tl fawa 41, 4«1W4, ^91 

aja, f®4 9r4'« 9t®1 'aitca f9 41 a£4f4 I 

fa's ^f4 ataii ca ^«i, t\ ^a1f4% ^wi 

54t4 C^®“-!C'*’4« «lf49 «ftC4a4- 

n® 4W11 uNf^fw !>ii'<iC9 C4C9 caU^f 
4C®£41 ??r4C9 C4S41 a®4 ?W1 I 
'ito 4918 »(\i.1 941 4t»wl4 ®tt4a 

4l9Cs ca«4l 4wn ^4*1" *ltW4 
«(9ttg (j|9ig '«t^fc8 4t^a 49 919 

-f44J4C«9a S «lta 49 9C9 C*l«fbtCa4 

4J491-9C494rf4 4^, 4918 9ft»l 9 at<4 
4918 '91,^91 43! f4t4 C^WtCa 4»1. 44 f*t. 
fstsifai C44ta 9tar ^fefaaa faiata*! 
C4^9JT*1 ^4 ^tf99 9W1 I 9(149 9t49* 
94 st'gsttaa §*ia fafv&a faaca 4^®1 
C44ta ®ra (.4941 4t4« ^®1 94^41 94“ 
4J9914 acai'e ■fta^aa^atafa©! (Ana¬ 
tomy) f^9C14 9ta f4C94 al£9 

fawa I bta aia 9W ca esW wa ftit 

444 fW "Kaa 014 *14)91 f4*1, 9ttir4 





i:>s 


C <>-r nwi 


nt«f «1 SSf, «ifK5¥« 
6til ^^ CW^C« NtartSf 

C'.2if>fi55^c^' «ft^lft«i 
mn eif® ^®til 416^11^ «iHt- 

*f«5r4 

21NC»I1I tsfit 

9^ «it« 5R1, 

c»r>^-r«ic*ftn, ftt-i5f«; 'tfii fsitsfii c*rn 

f® 5i«t? 

'stc^« »\Tnwi I ®ft§ ® ®® 

•N 

Sltc*l ^?t3r sjr^9\1 

f^*tfi tt<i 9 

»rT*i<j c®t«itcaa 4t 

C«r?tr«[ «}t9 

*ift«ii ^®t«i «int*ia '8{tf^ 

m f^n cnni cit^ 

^tCl ®!:®a '8t<t5{!^wi r^m 3T*ir« 

C®C«»tC« fVCil ^®tC9 

I r^^f® 5lt^S 'Sftl »lf»?»5l 

'<ni mw fj?cf 

CSfNt? ’PiBWsr 
s’jt’l'inffl «f«f ^t'Sts c«fcf^ ff 
®»it^i *it«?l c’f'i I >ft«iH*i c«ittf?t« 

«ft*! <f^ics« 

f^in ®t?! ’rftc»iw 

^l«frC9 'il«p(S |c«llt C9«F 
9C« ^1 f<F| ffW 

fvti9[ ^t'arc? I 

**i®tw 9 «it^- 

fi9^ »i^Tilxsni ns 

c«:nts n^ws cnt^nt»itit*i nt?rt 


■f# (ssfs ^f^ r^m cnntw 95 
sjs, fsnfsnjt® ittnnt^tein? 
fwi^arfs ijtnw l®i I *jjtnT> 

‘^w^r c^tn * 11 * 1 ^ 'fl^af^riJir^nts ?tis? 
?tnnt®tn n^ns fsnjt® csffn f®n^*t’^ntrs!5'« 
?cni I >J>«^ ntcns 4si fecnss srs 
5tss®1 §-«[' ‘fl’fs «it»iff*i:® nwa? 
Rn =it*i«if ^cnaf 97t^rt*rs ^acn-^ 
sitiytcsfs n®<fl nts 

« nft cn^ rastrtf»ii cw® 
c*rnc® cnntc*( c9araicn 

nc^ Mc«ji f 

^vsi jftn n^« ^ar®a ntn^ 

‘flfncs ni'f'fn 1 ^ftcni c*[n «rt^tc-f 

cm f?n I *ft;?tsf nsf teas «{tc«fc"f 
c»<f®^jfn f®isftNts mw fn^pta 

nfasc'^ f®^^s®fC8f fi^pfa ajsiita f^c?"n 
•iitni I I®1 D® ®t?t®tf? ntsic^ja 
«rr®fa«! nfaa^s^ nlacs^a arcs' cHtc^l 

5?i, c^st 511 'AM. T<. fa. ntiapa 

«fa€c*is ^ts *11 fiin n^nja* 

^t»fnt®tc*i ^75--tl5s nfaac^ ®ts 
j{taj ateirfg isii «ita ftn ?t>inr®tcna 
n^t« nt«fns«irt( sjs'atl, 

^taasarts f®aiB nfsBtn^ 'S^- 

ftcnsf ai 1 'sc^ftna n^’iii anena, 
ci^tn-cacsc^a n^fn«pi «fa^caa a'cn^ 

^tai ^a sfai n^a, f^^ Hostel 
fna^ «'Its na<c’pat ®i na«fa ^acn^i ai 1 
5[®an ^®i ff\9^ajfagp ?ca 1 
^acar ^fn^ajt^ fa^a fana^t^caja 
atatai cacap ^ckn, ^®at^ ^fuaftntc^a 
9itni ’jai ®1 nc'?® t®i natafa fl=ata 
®ac® sff5? ^tna ai 1 f®fa >»8i nten 
i^^ataf ®t®a nt«f aitata aptcai i}*r m 



®ait? nt% t?c»^sr i 

c»r c»f:*t? vNc«f 

(J14^ 1^t?t5Tt>l1 I 

«TtC^5rs('« f%g 

f«f c^rc^ri I «!i^«rtsTi vNcsr 

WI «t9tC9I1—C^fsr C^f, 'fl’F 

f^CH^ ^ttafa rs *1’!' SFC^ 

^tc^tfsr afr=ftc«f I ^ c^i 4tiit c?<ri ^rti i 

f%« ftctir C3ICT[ f^*t v\t^ ®»lt3 
jpTfl 'Bftcsi ?*t Wfl 

c*ic?m f^n* c*if®- 

^jt®iif:»is ?[^i cn»i. 

«fl1ft«rR ^1 CSfC^T 
nfl^^lcJTa c<J*Tt5^'s ^*1 
$r9ii ifi I wi’i\ 

*ik»ii I ^1. 

'ii«rtC‘?^ 5^fc5fr?i 5ffi '5»6 8 ntw? 

f«f^ 'tf9 

’fl'Cl f5l^W=( -'Bltaf «(t*lt3 ^3W3 
^:t<t3 f?ij, ¥t«*r ^taf <41^^13 fl 

«lttn ^Nt3 if C«tW' 


sdt 

cn^i fff ^t3 

j(rJ!3 3?i ffpta sin c^’fl =(1 ( 

^^13 f?« w^mc¥ 

fC3 *l|»t. f3. f3. 'S’!. •tt^#*I’JV 

C^f®fJtai ftsf '»lt3^g f3l»|il I 

JTtre? f«r? C3 C9t^ uqffe 3^aF 
C^t»Jtr33 srfiSc^, 3\l3 ^3 
^t3 ft's cfcf »rt<ri-4’^t3i f33r,^ 313 
aR-ft lilfl® f33t^ 3Cf3irn *ff3*f’’® 3t3f3»t • 
3ftC9i 4?t3 »• 333 33rn 3C^3’ft 
f<(C3Mt 3f39^T3 3C«1« ^t3 nf1 1|^ 

«ff^itW3 3(t3RS|^ f$f3 «133 301 ^tl33 I 
3«l»r mlt33 C®C»!t3 c*lf®flt»i 

fC^lCSrS •f3»f3^nf««3 *T3t3^'3 ^«.»f3 

3C3t3 ^t3 >ftT c*i^frt»i 
433 3ffi3 Cft3r3 n3»t-('3H ^^’13'6 I 

> C3f??l3 3l\ ®l3 6arW3 

33 ®5t^ « 3jfe 4^ '2rfilfilt3 ^WtSr 
5113131 '®*ft3^ « ffW 
^t3 ^^33 'Blt3rt3 iff® aJll r35333 

f C3C33 I «lt33l '3?t-!l f r3 '8lt3 l^f 5-331 
*fl3 ffifK 3tC»l ®t3®3ti^ arfti- 

3® fsc^ C3C"I3 4^ 33^3^ 3f33t3 
«f3l®3tf3^ ^\f\^ 3!t3 f3C5fC33 
C3t3 f 3C3il \ 


c«OTt« C3fw?jtif ^3nr <« it3i*lt^t*f 





’Ft9«ft!?ta J1^S| C^N C^C^ 4<t^ affCBa 
*fft«aa I’^fc^a 5|vfa caa i?ia i 
•aa mw '«if«faap c^ita^i-f^ata 
aiiii I 

aatna ^c^r* ^«fa 

ai»ri J fib- S’C'ifi ^"»itc=®a staa 

•a^ naif^tas •it'sai catas •rtca i 

cat^iata ^t:»r *{<« 

I’ntc'sa 5l?caa «rtatafa 
aw atntai afast^® »fU“ttfa^ 

afca aicatwa^a nfaafa^l «rt^i ac^l i 

cat'it^ ai, caf^sftca^a, ?««faaai, 
fss^fa, a? '« atatafaa fatiia atw 
a’yn ^Mtc^a 4rtat«fa aa i 

ca«^-f^tOT »rts35aR( 

^ atacaa a^* faia cat^fta ??taa aa^i 
‘aaa atataa ajNta aca atf^caca i ‘a^ 
aaif^c^ ataita ?tafta wtcaa iftaa aan 
aai a^a at^a i 

faf^a afiaa cat%w a^a a'S' caata 
«rtat«ra ara nc? i fa« aa atsjcaa a^ 
'aa cai%a aa i atacaa «rata ^taiB c«% 
acata i ai^a c«t‘Vfa«t^ ^tcata^a 
—caa ai, >rataf%a aa? ai aw cat%a caa 
W av<stai aca ai i 

aw caf^-fa^tcna m9 at^*ff«ta '« 


wacat»a>«f5it'® ^Tti»&"'js uja«i «5iitf*l-fa 
ajaa« ata atca i ^•rtata's atijiaa 
at«*^ nt'eai ati ^aa^ a^af^stcaa a'a* 
caca^ a^«ra aai an atw i 

fai araa aaa ^iw atf»icaa -fl^ajHa 
c^tta^a 'sitfaata apraa ca, atntcaa Jftataa 
"it^jcaa ni caw ^at aam ^entata Ht'eai 
ata, ai '»ijtl*&-4-'aa ^^w*t i af^*i-ap6a 
^wjtwa aacaa aatsn a® ata- 
at^twa fawt^si <j|^ 'artfaatcaa aai 
'?sca acaaat acaa i 

fas facaa acai^ 'Itai «jt^ata 
acaa ca, -a^ nfWiSa «itaa awl 
at^aa f®a i ^tai «rfa« »iaj acaa 
ca. wa a^sft^ta ca«ai ^-ata 
aap caca ca afaart «^7tl^S-4 at'eal 
ata, ata,raa •aa,’® at-a fscait ca afaata 
atca I 

<a^ '^tf^atcaa awt, «Qaa caca 

aw cat^-fa^tcaa arw aaaaaj'ata.caa 
f«a araata aai atca a's^at-ata ^aiafa 

a^ 'fs^ cat^a caca aa»fta^ aaata arc^ 
atai acai a^wa at^afa® atanwtcaa 
®ts f^'sca' c5\c« ac«ia—<a^ «rtfaatcaa 
ac»i aaa, '«?<, ara 4a^ aaata at^ca i 

ac‘s«a c«r%-fa»tca atapaa f^caa araata 
4®^ aaw ca, trfa^a aa iftaata 4^ 
•nf^'as.aaa at a^aatacata ftaa call 
4ra« Tt^ ’ata|:¥a ^ca 4cit«fa^a batata 
^jtl%-4 HRtcf f^i, caca f5ic® aca i 







»rWCTT 

•f'f*rtc»i^ fsifc'js «r^cn 

cvst?r ’Tj’iirtv ^1 9i'«sciT? «rTtl^- 
fl»rt^ <£twt«i5 

c>Tr^^w ’Tc^jf'n Pt«\tc^5i i 

c^t^'fi ’Ftij 

^5? ?«f m i!Cfc^ 

c^, wf^F*! 5rt?[ti'hi 

•fif*rtc*i9 «rt55«< ^c«fc« c?r®t« 

25WI '"itni ’F^Ji ^t?, 
c^*i9^9T •t«r*Ttc«i9 cf-rt^fl-^fiai *r**tc# 

^1 I 

5ft^?r*ii «f^itl5 ^?ii 

'^rtt%-c»it^1t fasTl^ 

'e ^5- 

fifcelta i »it?acat fa*!rfa^t- 
»reua ^^tcna ®t: r59f. ^^. cjf^ 

castca^f ^a'^’Ft^f^a ?tfaa -sr^*! 
afiraa i ^rata ^laa ^tfa® 
f^fa *f«rnt9i *t^ca^«ia ^traf ^it^ttcaar i 
«r^i! aff^^at a^aata f^^rtca nt^tai 

cac? c5r^taaftaa~c>Tatra 
<tarntiaia at»r i jftatai®: «iiai fafsaa^tca^ 
nfara-r cnr^i a^iaat aa, 
a^Hff% a^ca «aa^ aipr fa*r:ifa a^ca i 

ca®ta nat^a ^rarnti^ja 'Bftaaa. 9ff«, 
atJata f??F ajar nt«ai 

atca I ^r<ja ^zw '^raa apta^^n's 
aiteai •f^twtsai aFca ^tcaa ?»iaa! 
^’ata aatsaa armi atra t ^fSti *f«rrt*ic^ 
•rtcaaM ^aata w atal fts®! <a^ 
c^, «tai fa«rtaa, f%i ca®traa 
'all c’ata atal aa i 


Ww^ 

caarfra *f<r*rtwa artaaa ’t^awii artw 
'aa'ara cnc^ta oia^ ^ sftf ta srarN 
ara 5»icai ca«ttaa •t^taa'l 

*t^fa ata ca? at^»i 'aa^ uife «af|5»itiai 
cat®ta »ttfta ^na «rtafta i 

cat^taapita^^ ^fefSfC^a •faHta a^a? 
cFt®taifjtTjci»a '« faaaa ajantw 

at^^a ^af® acat« \ 

faaaa aja^ta «aata^ ma ca[NAi- 
am¥,tciF far^a^tca ^tfaartai <a»^taftaifiin 
jj-^< ^fastaai a^aata ict^n 

nt«ai atca at^i ^t»fi ^aj ati«f i 
4^{3 at?:=r ara^ii «<iaa'9 aq^nnfii 

59{ca I 

*t?Nt55[»^5F «ii^ ataiSw a»it aa «a|a* 

I kaa atal5 asfaaic’ia »• l^sni 
cat«taaFitaFj:&al »f^afaa i 

^taa atal ail 

^faia'sf^a 'srtata 

I <11^5. f®*a atalSca afcail «wfJ 

ca^l aacaa aai aiata, att» ^16 

a'? aaiaa atcaa ac®ei f^tia ^«r 
aac® *itia i 

^^ 5 . f®-a afC*l '« aw >•• 

a^ta« ca^ atal atata i 

aitcalaata ^aa aiata arf%"f1^t^ 
animal ai featf^ a^aw I ?iMtfaasr‘lal? 
•raaticae aWaf^a faa cara acn 
artatcai aai a«a aw i «m atiaaa aat 
aww naatf’i^^ ^ ittwcaH t 

a 1 ^ 'a fiat ata?a natwtwti «ia^ atijt 



IMr 

cfw c«wtwi 

•iWC^I ‘<1 =1^ nw JTtftWT W ^W 
^1 cn^ *ftw I *ft5-f^wrtsT?f 

C’wa, 

*ftr?r i 

f%i ^ C¥fS<FJt»l C«ftm ^'StltC^ 
4a I 

c’^W'e (fit *ttifl I 

ic^c^ir 

^sflr wc»Rf *11^ 

cfe4i?|g f5rrM^ 

ftlF^ ftl I 41^ 

« «f»!rTr5« 

•Jt|*f I 41^ 

^t's t5 x^t 

i$^t, -r^ti ^9W ^ww 
*ttt*f 4(1 '9^ 

>>«»«9 JTtt»il «r^*( 4i| ftrn 

»f»»j nt^*f^’tc'o« 

^twi ^511 3Ttr»i flr'ic’rcp^f «fc^'« 

al »i^»i *rtH i 


[ «f#i 

’PXWi f^<t5irtir «if»rCTWj ^ 

|srjll5t^ 

Jitit^r «iTt^ c^sn»5fw« 

m\^Ps ^'f 

«fr5r 41^15 ^ ^ 

fejsHsr ^can!f I 4|{S <5fartf*rw— 

41^ ^tsf ijw arc^ fsf%^»itf 

sfW^r ^1J 

cflt^ <«l ’W •fci'rt’Fc® 

^tn=( ^?fc® i ft^r- 

^t^tc»[ f5^^>n 5t«i 

41^^ c*T >T*in ott^ 
w*i s»?W ’RT® ntrs m \ 

^Jt^rtfl cflttnw f5f%«.*rta 

(Methotrexate) srtw «?5 

»r«i»tf^ ^ or«ii I ^ 

nftsitii («ff5ff=( >• c<ic^ 

>^ f^. i^trs) 4]^^ ^tw 

sc® w I 

<X5s^ srf^at St wPt 

cstnh S 5 ^ ^^rs\ i ^ silB 

(tes '« ^ftstfess I cst»its 

c?c^fl ’tc? fV®i fscs c^cs cs'ssi stes 
^ssi cftc^s s^ *tc^r^ *(« sNt 5»ics i 





m 

'*8 


b-v ytfvji 




i!r*3Rr ’meiOT 5t»\t^T9 nfl^i bhiw \ 

C^STI •mfr C9f»JTl >It^C^I Bt»!tt« C^tCSfCts? ! ‘srfftSc® 

^ I ^ ’rrltft'e c’tw B«ift»i c»i*ini iftra ’rRs 

^CSf I 





C'W 

*lOTt CTf^j, 

^ *ttjf I ^ 

c^f^»!?r ?iti—srtifR 

'ii^ >nw ^ jft^i fijji ^z^\ ^z^ c»jci ^w ^ 

«rrsic® ^\z^ f^5f|& jfTwii ^55^ fwc^ I 
’inr, ^C9i I «r«tcii A B srrn ^-ttvs <(cii ui5? y^zw wt^ i 

Win ntcn A C jTtn nnt'O i 5^tcn A B jrtn 

n»ftc»r^ mz% i 



m n^intn ^tcn?, «rpar?i <8r«ic«|ij irtc^^ ^cnn ^ 

^cn »rt'e vnn? n^cwn n»i—«tcfn c^wn ^m i^w W 

ntw «fl«fncw ^1^ jrtn to jttcnn i♦H3w to ^vs 
*ttcn f%m I 

«rtin «itnw to irttsw n jriro ^ 

^<ttnn %?F cnw i f%i >iintn mwWfl »ito *if?[n^s?ii ^ 

TO TO jrm to ntn m sii c^if, n^m 

^ i}¥ TO ^*fcnn TOc« ntnt’i ^^ i 

II 



fe^—s^^car f%f^¥*n 
C^t»lt? ^(WT 'Si 5;«*1-'f«it5 I 

5[VW 55 'S^SI^ , 555! c^ts! <H5f caT^W f%5t^5 (3Tt5t5«l'®! Pinctada sp) 
C5tC»!5 f««C55 f5e:55 f5C55 ’S['5 ^551 5tfil55t5 5t5l «!taFt5r 55 I 

■»iaFT^ f%55 wt5 C?5-^;’?S 5W5 5rt5tC5T «!t3J555wf5!^ «r"r5C3!5 C^lt 

5Ft5 I t$^ C55-f5:’?^ ?f55 '?S5! '85 c!F5t5^ 851 5C^ 5tt8 5tf»185t 
♦nrc8rriflt8 l uE15 55 5^15 1 'biW^ f%5C55 C5C5 

5W5 5F55 5515 8118 f%§C85 5t5t5f%5 ni^ »rC8 a5t®ni5’5 
^1t5 5% cn:^ 5tC8 I 5t5T5*l®tC5 <llt 5Cffl1 5^15 8C515 ^f83F51 I 

f855 5115155^; .^5«r5t5! '5l'?Pi:«15 5I5CT ^551 «t5tBI 
^1t^5 m ?C»r 5>f5t5 5FC5 I 'St5®5t# ^It5f59t5r ^f8C5tf5t5l5 

55T5^ ^5^ 5515* ^»f5!t«tC5 v£l5l 5C5l ’^f55tC‘t f55J5t5! I 55tlt'9l ^f5=^l5 

f5f^ ^1C5!, C555I—C5fwC8t5 <1t5'® ^«t5N5» 81^115! 'S 

f»l?5t»1 «flC55 'SI55Jt5T ^Cf!5C5t’lT I 

»15C5 tilC55 BF5:5C5 55 »(ap 5C81 ^151-515 51 ’^15-^5 I f%5i:85 
C5tC»15 f%8C55 555 5W»I C55^t!:5J 5t5t5 8Cgi iilW5 'srt«Sl5 C^^^ «f58, 
CS5f^ I 8T5l-5t5 5^15 *15 5^1, f?J55 *15 f55 ^2*1^1 825 

«r5’5t5 f%IJ5S 55515 828 I f5^5 C51®11 8528^ «t28 

^13555 825 8l5 555 C?5 ^55»rt5 825 I 

58^15 515515 «1525 #t52f2»f ^8 528'® 5^125 8Hl5^ 5281 ^fl5 «1515 
5T58t5l 1 8158525 55f^ f55f85 *125 ^S»4*) 8l8 2528 55l8 ^*181525 ^1 
^28188 ^8 52525 1 8258t& ’I^f55lf58 5l25 55255 aj8 8525 

85815-^1:8 5^^fl5 5l5l ^8l5 851 55 f8585tf8 1 C5l^ 8f58l255 f^8 
81285 ^^8 ^518 815 ^^51 I 858lC55 «!*v8 8^81^ ^8lC5 8lC5f8 C3P815 
8125 fWl® 551 CaP81 8l5«Si1 C8t8l5 8251 ^2858125 ^f88 85125 
455lto 2828 5128 8t285 82® I f8f f5285 8251 f%!J8®f»f5 

82^ *88 1^255 8t18 825 8l5l5 85 882^1285 85l5®l5 81 2<ft8 
v851 8f58t5 851 55 I 'il^^25 a|!8l8® ^^25 288515 288 ®C5 8188 ^ 
81285 8285 ^25 f^25 82? 1 



Mm Tjjapt^ 61^ I tfffentfl 

f^l ^’sf ^fi ^tc«?5t fifw ^c® 

^T<?i%fl I '«?:^^ f<c*t^ c«(^fl ^i&t? 

CIC^ CW«»^(1 «fC®T<I 4k? I c^t 

^<ltcfl c^'e^ii 1^5 I 

?ii»mir?t^ c^i^ r^?t^ '« 

wK?i ^Nfsf«r*i ft^i ^ I itw 

tsi?j « 'Stiffs?! ’ifii^^R ?Ki ^t«ft?i*i^: Mm c^t»ik^ 
m*fi, <fWift 'sw^t 1 ^«(tfn c’ttsit^t wt^ »r^tr«f^ « Tm \ 

<ii?ii ^<*(^1 c^ir«it^iii ?c^« >T5icn 

<St1%CWti??l ^C?l ^tc<p ; ’if^f?^ I 

«it3T^ ^i;TO «rC3f^ C<t«I 5?il 'Sl^rt® 

«l?f9!^ I ftsjiT ^*ttWT5l 

I ?^?C^ «lv*f C^®1t?l 

'^v^ (^Ttfr?i nm^) ck? fm ^\ 

c^'c^ «iTks!tfiim^ Mm ^tc?^ 

^1 *ftai' ^znm «it5fttf^ 

^^fii ^?ii ^5 I 



«it?5n 'srht 

cnz^% I C^ ^sJTiT »Tt^ ?IC«^ 

«iwp^ c<rc^ i%c5 ^rrt^ i ^«RFt»i 

?wc5i?r ^c?ji '5it^t?i ^t^l 

«jTw c?r®1c^ ^15, ^t9i 5R1 wwni « 

^rttwc5?{ I «it^t«f «ii»i cwc^ m 

ftwcf I ?^C512[ fSf qsrw I c^ ^^^ «r^*!lr 

»fcw c*fc^-~ii5 vttt ^it»!l I «r(c*it^ tic«s^ i w’trp 

^tc»lt?l *lJtf^ I C^t>f?1 9lt^ ’s:^ 

^z^U I 'ijt c«(c^ ^1z^\ aji^it^®—«ii^ ^PF^ ^itt^il si?, 

Slt^ ?^CSl? "Oltc^ll I 'Sl?'& ?ff5!*t fkz^^n 5FC? Wtsil C’tC^ I 

05^^ f«flfJ5[fl 5FW 'Sin? 

n?"t? ^n? c? nt'e^i ?t?, istc^ ^«!!r?tsi Vs i 
?? ?cnl—?nraFCsi 'Slln’lt^^, n^«f, ^njf, 'S ntn—il¥ ^«I1? 

?tc?? ?C9I VIBGYOR I ?T^ C^l^, 'Sltcnt?'-?fni? 

n“f?«lc«t nmi ^^nf« nt^ 

?C$? ’?0?s'^j I nf??Ft? ?C? i C??5^~<(?it ?it?F, 

<a?fi^ 5ita? cnintn ^cn? ?!««{i t ’sjc^? ^itcntc's cntntm&c^ sim cw^tc? i 
c^5i =11, ’^c^? 'sitcntc^ i «a^=i ^vs ^c®? ^iwj 

nn ntn cnt?*i ¥c? CTc?—«iT??i 

ntn ofR I «i® ^zm cnt ?^ 5 i c«fntc?, ?c«? 

cft^ nf??^=i 15c? =111 ^c? ?ff f nzm 'sitc^it? ^zks ?tni 

?t?, ^tcni cirntc? ntn ?s«? ’srrcnt? ?tncn '8it?'e ntn 

«i«(t^ c^? nt»i cw^? I 

^^=1 ?^^t? ^t»!l c? ?i:«? 'iittnT? 'kh ntc^, 

«Uf? SI? I ?pt?'e c?»iT, 'siW? 1 atw? ?t?J 

fjtcn? n?CK? a?^ «<ss^? n?CK? =f?i cn wc?r 

a?^ TtctTwc?? TO «it=i?t ?RW»r nm c?Ri ntn 

nfc«f «icsi^ 1 ? «r^c? nfc« ntcai 'sit? a?*^ ^im 

'sn^tcn? ?< c«f?t?i «itsiw at^m si?i 



«itOTl C5t& i(t^t 

ipi t c»!^ «(t5rtc??i cstt*^ *iit5T I ^tsr^ii 

^ c^far I 

05^ 4tsr c^»it?r f5r®t<lw? arrsf c^ ^ttarl ’*)f*iKwr 

f^R irt^i ’fJt’i i 

ftsjTR5?[ I <i|^ <ij^ 

^JCvS^ ; RS15»~-R1 ^It^F, f^f^ftsT 

’tyfc»ni I f^f^yitJj ’Tjt^i ^t ?? *s# ^r. fswR 

’tjt^ ait»I ^C«yr aqtcsil ^Til ^\%Z^\ZW^ »lt»l, »r^9r, %l, 

R (Tftaf ili:«?l «JtC»ft ^R I ^R ^R?I ^=1^ 'e 

5tRfyi I 

=5c«?j »r<fsRr*i-«r*ri^ii ^‘«fi ^'t^^ «fyi^t?i i ^ 

: (i) ^«rf^?r r s^t ^l 'arrc»it?[ 

(<) ^ ^1 »!<l%asr*l I <st<m 

»itwt«R\a!^ •, c^sr—#t»r 'srR 5^«f ?rc«yi ar'vfsiairc^m ^ r ^rtwi 
ciRI alt^R I ^fw yR ?R 3Ttn 

vzm «rtRTt R<ti 'iR ^ ^Fi:^t ^u ‘ij’¥i^?r 

?• (Complementary colour) I 

Vs I CWZH f^Rt^5l^5|^ I C^^S{ 

^rlwl ^rlRTl ^ ^®IR ^c?, '5c? i5»tR 

c*RtR 5^1, ^w >fzw ^tz^ f%i s^tsT ^m’s ^t'S? i 

c^ 5ft aitifl ^ezVim ^ RC% ^t?l HR?! 

^KtRH ?RR I 

yiTO^f *f4^ cfT^, »WRi 

WtRl *r?WR I r^R?f f^af Vf^ fmh 

^tc^R ^1 I ^1? aw V cw’^r^mi 

I »mwi^ RFt^l^t WR «CWf^¥ H- %tR f^ai^ V m 1R—®!t«1, ^ 
« I 5tftaft «ii^ f%*f «r^t^ Vs 

I f^ar «f^t?( ^fw aiPf ajsi^tWR II, 

w »Ttil ^itcarl ifi ii ^r it- 

^ <ittR!tI II I 'WJ ^In ^fR 



•i ?w!Tc?»jjrr5t*feiFj cjfwcw^'fi^ ^i?- 

^ sftPi ^tc^ wtv TO 

c^ iff, c^t^ fv^c^ fk^ fit ^ ^1? jffft 

fkv cm wtirt TO, TO TOf5^ cfMi to^» fkm 

cm i? TO ^t, TO ?c«w m I CTO 

TO ?rc«?f »r^«f »ii^? f%^^l TO «r<t^ f5car?r 

m ?Ti:«ir »i"^v to i 

»flTOl «(Ti:^t? CTO «r#« sjt 

^<f TO t TO«f# «ttc9jt^ f5^ im\ ^iTO c^f9il%»R 

fN I «Jifl aic«fT ^«ii5i« c«p*r ‘TO^*n i 

s|iBff% 5*t«! ^t^fTO c?l*f fPl CMC? I i£l^ «{arMf«? 

?WM 3ptc^?r W^ ® 3Ft^ I m celt? fecaj 

?TO ?r?n fsr^^ m ?c?c? i 

»ff?cTO MC5?? s?tc? m ?c«? «itc^?sr '^5^ e3l?r«lf l C®tTO»f? 

vtt? m MM3 3C«3 WfCMI MtCM I mTO? m Vs C3M 

TO MtCM I 3^ ?C9r m «rtCM 33? CTO C3tTM 

MM3 ^f®3 M^t3 ?C3 I 'SltCMt? MM C3M f^3 JiVs MtC3^ I 

TOrt3 ^tMfll MtMt3«l«: f33^ C3tM ^ ^3? ^CM3 3Tt3t^ 3C^ I «tf 
M^W 3C«3 fMT^ 'St^tCM C3M MtCM I MM^^t^CMSl 3C«3 tH^ <1?»M- 

C^Z^ C3?tM Mm f¥ M’VM, ^1 M?C«f 3CM ftr® ^tC3M I ^^Cf3t^ 
f^% 3?-C33C«3 «ltCMl '««I.f3^3 <3?Mf ^C3—^1 fMm^ TO 3^C3? I 

^tCMl «lT3 3t«3 f3MC3 TO 3^31 3CM 3'8«3I CHM I CTO 

CMtM MM? 'MtMMi CMtC?3 MCMI 3?-3ftMl ?3t3 ¥31 «CM 3tf¥ I 3?-¥lMl 
3ltTO^ f¥ TO ? M3 CMtC¥31 3? CMMtCMt f33C3 'ilC^MfC? M^M I TOMTO 
¥t33, TO?3 cetC33 1%¥C33 M^M? CMtM f®M «f¥t3 ^tf^CSf? 

MCMJ CM C¥tM ^¥ af¥t3 ¥t??l W® ¥331 ^ fMfap8¥t I 'Mt MtTO 
Ml?CM3 TO? MTM 3C«3 3^ iMC¥3tC3 ¥tCMl 3CM «f«t3MlM ?C3 I 

8j¥3t? TOM MiCMT ¥tCMtM TOtM 35^ 3TtM¥ «M3? MM^TMM'? 3Cl I 
M?C^ MtJS ¥C3¥<t fMCMM ¥31 MtCTOMi ¥M1 ?tMl I 'MMtf 1 TO« TO¥ 
fir? TO?, Ml C5TMM1 TO apCM aplM ¥tMC3 I* 

ilfMtMtM MTOM 

* ¥tM?t¥1 C3TO cron cmWc? I 





«f! i I c^5T r 


5Tf^«n ?r^*rf5^ i 


«r:^ I 


^? 1259 ? 

? tf^i I 

^f=^vi c®r*^, *^t®r 

:t.8 wt*h I 

'3r9i^tl:'®f^ i 


«ft 'O I 5T**<>R’^ f^f 5t^ I 

c^'5^ C*H^^, I 

^! i 1 m ^«iw ^ Cif^t?l ^tc^ 

f^I I ^t5ll1 C^J ^“N«t 

’il^, «tc«f ^ I C*I c-sriR®, 

?i»il I t5 *t'3* • '® ^»I1 

I '« >I*?1 3in^=^ 

-air?^ I '« ^’rt 1^^ f»ic5i%t5( 1 

C»r? ^C5«, C»l^tw 

»imWT 5C5‘«ttt^ I ^*tt*ft5l 5155 

'fi ^Tt»!f5I!lt5l I 

rtd ^1 5C^ <?!. *rtc^’ ^ <tt®arc^J5 ^c^a « »t^®t 

•siJt^ ntem 3!fr^^ 5^t?f ^9t ^t5J CT 

'e »t#5W^ '515*I c^ 



4 •<!» 


«firwtn [ 

«?t^t«|«f5T <i|=?tC5f^ST^ «t'S5 ^1 «itaR«i 

? c<tc^^f?i 5?t5j^ t<i?p«fa[ »r^2t<rs( '^U «t^t“f 

I i«5Tti:s(»r >© c®l^si ’RWT 

=^^? ^1 I 

^r.9 I ^fw ^tWT?» f3F?it5 

«ty?:5i w.^ ^rc^?r 

«r«f5f '5iitf>ic^?r I c«f^l c’l, c®^:=nt 

^ptar '«it?i'® •*FC?r-'*it«?r1 

«{t7^ I >»|'^ I li)^ ^?it^ ^1 

■sJtaF^l'r 5T®lt5 I il^ 

«f"!5t'8 «i^i i »iti?ti:^T <^» 

'51>!^:5 vi|5^tC5ri:»!?l «IJlf»IC^ c?4t|[^ ^^'®l • 

^?r«ftis »{s’«pi^4 i cw5 c^ c2ttt^=^ 

aft^u ^1 «Titr»!r^? fa^itc^ ^vn cm i 

tfli^tcsisi «?Ttr»TC®<J m \ 

«ft5it^w?j 

^ siitcTRf^ 'srf^f I ^ttw^ 'sit^itc^ir i 

^c=? m c^i, g^f5Tt5?^ tfi^ 

^TtaTf»!^t^ af’Itt i 

'<% sr? 1 ^'»ff^:’?« »iW=a <ii^ «ff^5T?i 

5(n»f?r m 511, ^t^1 ’Slt^EFt^ I 

f to ^v|t?:?[ j\^ s(5ij«{^ 'Slum bsf? w? i?tc^?r f&f^^jfl i 

^s ^1 «rt:»itfl *!t?tc*?r 

•c^ vii^fel sftuji:?i?i m I »it«ft?(®i^: ffto ?rt»itsto 

«t?tc<?i fsiasrc*! I ^twt^f&c?r ^rtifTsrc'^ ^1 ^sitei*!5j m i 
acBg Mm vflvisi mzm f^^ar*!, ^ '®?faj«to 

^t5 «ftc^ I 'srtwi^to c^ si?ssin ^li m, iTffel to 

f5iif«i 5191 <.0^ sum ^1^51 'e ^9*i ^sftc<9 to«i i 

aw?):99 5TtWl 'Slt5l91 CWR, <ir9C*l 919^ 

9t9J9C^ '«rHTl c»f611 99 ^ 1 f^-% «r99 cnz^ 9J*! aTf^df 

9W sitsilS C W C^ I 



•rtfi* 3 tfiT '8 t*i 

mw CS'tfifiT, CSPtr?l5?, c^tf^si '6 >lvr*ltCM CT 

*fwt^ ?9, *ft'®’?f ’![®n iSt? I 

1^*!^ C3Ft?lT^®, C3Pt?Tt^’®, C!5t^t^'5 '6 

tiicsr ?* ( C^tSftt'® 

^tc^t^fsos 'Bltf^<¥tc^5 ff|9J'@tC^^ ’Tfiitir*! «gff^t?f 

*T°^^ ^^1 Q^^ I nc? '51^’ar ‘^^'^t?l W'i^^ C*?!®! C’?* 

mim m ^c?r f5T®!«i?i ^t»itt® i 

'®nrlf^t^?f f3F^?l r>T®T'5ta l 

5rr^c§5^ 'aitc«it^f5aj I *TC3r 

C3^if®9t*r ^tc«itc9fC5?^ c«itr^^ f^«rc*i «rtc9Tt^>'«i5[^f«»r‘^« 

f viit w\mt^ ^’s“f ^C9i '®fi?^«i''l5 

»!t^tc*ii 'SfcsT’t cw'e^si 'siti:^ i c^t^i 

nmn fe c^t^ '«itwt^- 

fecars ^Um »!Ntca[l i fsf^ittc^ir ’f^r t£\t 

?it5 i «*rc9tc^ <£ra«r®t« c’lc® i 

bsfa f«»itt^sicap bijsi fsf?:?i i vfi^ 

^N*t c^t^ fsr*ill&i? « ^a*»na fsic*! nu I 

f5r»itl&5? jRtt# ig-a^ica* m «fWt^ 

cac^ ??! I oit’?^ I r^fw^ ^tc’T 

>m\ ^t?{ I «(faf?it« *ff% ca*f 

I »ja mfmi 6t9Jtii?i ???i I c^ ’rfa>it«i f«fmf&c!R 

“f's* m ^tg, 

I >i^*iT f^l '5r«}cm«f5^5 <iwt< «ttcas i 

wci» c3?tc^ c*ft«gi 

I m ^?[ «jni?ft^-<sj^c'ni »ft^ 15^1 • 

'®[Ti:9!i-'St5«i ^ttait's 1 

srw '« faf^i ^'^vi ^ wnm 

f^f^l <«rtw I k'Q\ mnm at^l 

‘nftcn C3?'«51 \ 





t»|r 




CS^Ftsi 55, m^ C5»5^1 55 I CV^\ 

5^ 5f55t5 WC5P «l5afC5 ^It»TC5rt59T C5«ftC5ll 551 ^^^^ ’^t^W 

'SIW^S «Tt^t5t5 <15 5C5 5t5 I ^t5M f9^1^^ 

■« C5f55t5 3r5C«l5 5t5^C5I W9J5f 5'C5 C^m^ 55 I »lt5t5®t^S 

5st&, WW ^ C5T^9IC5t®5 §<15 'S[5i5C55 '«t9!<1 5tf5C5 5«tti3Fl5 

f5Cai5 C?!^, C<1<1t5 '« f5'53[ 55 I ^flC«f5 5t5J 5Pt5 '6 (?ia3^t5'5 ^^5 I 

'5|tC9!t55f^ *£lt*f5 §<l55t5 ^5a?C^5 ^5 55^5 <Si<l5 5t5 vfl5^ 

cni^ 5^5 %J15t5 ^«:!5C55 5C5J f?l5 %5 'BJtW 1 

^m\ 55C«(5 ■5tsit5^5 f^51 55 I ’®t^ «)f«5'^5J 55? 5^5515 

«1<15 f5f^5 5@5 <151C<5 «fC3T<1 C*r'e5l 55 I 5«11 55 5nf^l I 

«J5(IC55 «1C51^ '95 5t5 <1t<5^311 C*\g^wiJ5^ t%5 '®0C5 

5t5 I c4C5‘5t'e5l fkfm C^UH r5f^5 55C«15 5t5 I 

5-fwt5>5 >T5«1 1^55 5N5t5 5?C5I f5f%5 •SJ5*I 551 55 I ii|^-C5 

5“f5i:5 oq^t 555 '«r5i55 »!t<ftC!11 55, 5C®1 «fi:®I^ 5t5t5t5 <15 95W1 

51®1 dC5 5T5 511 I 

§: « I ^'*t5C5T f^9J«fC5t5r#t5 f5f§5 f«?f51C55 5^ C<l[^^^51'e 

«1t5tC?5 <lf5f5^ I iJ9^& JTtC^ C5fl 5t^<1t^tl»I 

'®ltC5T58ft'9l5 CS'f^s »ltf55t5 5C551 I <1^ >155 ca'f^' C®ff^Wt^5 

■ffe5 5t5JC5 3^Jt5t^C»1t55t5 C5t^-8f'l5t^5 «r5l ^ <lf5«lf9 f^i:5 ^C55*I1 
55r5i:»l5( I f§f^ Cfdsi C5, <llt^t-<irC3f C5l’t-#\5t^ 5f^5 ^VW 

5i5T5'e ^CUCf l 9^^ 515, C5^tCS1 C55Ti:51 5ait5 ®fi:^C5, ^t5 5t5ffC5 

<ft5t^5 «ft5 5% 5C5 C^C5 < f5r®5 <lft’1't5 f«f^ WT51C5151 C5, 

5^15^5 h®Tr^5 C®lf^f>lf^5T5 C51t^1^T5 ^tW 5ft^5 

5ait5 m C5C5 ^5<2f5t5 f55 5C5, 5l 

5^ C5t-sf ^5tl5 m 5C5 I CIFf5? 5^l&5 !1T5 CW=1 C<lf^^f^5i | 

‘il5<l5 C«1C5^ 51^551^1155 §«.<1t55, C<lf5f5firc55 

'551191 f^m, 53115 C1C5 f595 5l55t5 C<lfqf5[fir5I ^15^ 5P55t5 
§<115 'silf^f^ 5515 5C»I f551& >!151 *iVS C^»! 9lC9 ^5 %r§ 'S11»rt«l5 >ll5»11 

®ii9 551 cm I 

>1l5l519S #t5l1t5 ?h^1C1 91^1 551 55, ^Jt5-<lf5#^ '© «SlJl5-(?1C’ti^5 I 
Cn JI55 ^5115 «I155 «f1lf55 5? 5f5t5 ^1:5tfe 3l11l5t5 <15 «imC5t5W5 
5tS(C5 5 n «lf5f 5 5tC5, 91C?5 5»11 55 I f5«llt915St5 



511, ^twn 5»il 55 'aut5-<5it5rt&« I CW51 c’fc^ C5, v2[jtsi'*if«rl^« 
^51^5 C^f3?f5^^5 4t«t5 f555 'SJTtH'CSIS’ti^^ a?t5t^5 ^*f5 

I ^5^ C^Cai 5ji%3?5'e ^tC5 I 

OltC’t, C5551—ilC'q,W5'5l%t»l, C<tni5t5^tf&»f, ^Jtf^f^f^Hl 

C^tt’f 5I^5t5 %"t5 I C5tC^, CT5=!— 

5Jtf5|5Wt^i&»! 51 C^st^l. *55lW5 C5t5T % 

5^C5H 5iii5!r« 5?t»rw5 ^t^-e 55f55 c^m C’^C^ C^r^lf^f^isr 

5t5^55 I *1151^ C^rt^t^fAf C*tf^f5lf^5| «2lC«tCn C^ 559f C«tC55 55 

5l1, C»l »15 C’5C?I| f5f®5 m<it5 C<tfi|f5%5RI «iartM 55C5I «it»l1- 

<*1? 5F»I ^t'«5l 5t5 I 

5J55tt55 C615 55511^ 5i&«1 I 45 5T55t5 

C5^, C5 1^91515 iit51 55^5 1 5^5tC51 

r5|^5 *l5ir«C^ C<lf5lf5fil5l5 C5t^1§tS| 53jtC55 5t5 5^51 516§ 45^ 5311^ C5W 

551 5^551 

f5f^5 C’tf'lfnf^W^ 5J55t5 X^t 

I 5j%, 5*15—455? f5, ^t5tC5« C<lf5- 

f>lf^C55 5J55t5 59IC5 I f5^5Ti:55 5C5 C*t^{»ff^5 f5®t4t5l 45 5^5 

55fC55 C<5f5fil5 «?tr55tC5 5C5i:55, 5t5 5t5tC5I 5l5t 55tt5mj 

5Jtf55 5t55l C’tf5f5|f^5 <«rC5l5 %f5lJ3lt9 5fC5 4i:55tC5 

fi{\9[ ^\ 5P5W ^C55f C5t-5Hft5r^ 3?5«f: C<1^r5^5 «lfeC5t5 <5* »1t^ 
▼W. 5^55 C^’fr «rC5TW 591 »lt«51 5t9 51 I 

C*tf5f5f5l5 55 «ft^91 f5r555t5 4C5 %5C5 I ^f5?l5 S1C«J5 

C5t^ «it«r 45 5J55tr55 5CW1 «T5^^ 5t5g I 


C5 





5ar^33rl ^5«rt*r! 

5iJ^ 

( iateb-) wfiim 

■'®fn-r^§r<. cftarff caf^ftw^sISi ^twT<r=^ 

*Si «tat« 5W<Sat« ^fsr 

•florc^i ssi’v f^wt'e^it^ 

'<i<rtc5f ?[«I 

■flcucf ear^jfll^ • csrsiTwfeat ^ 

^C? I ^«f«* C«fs»tC!l&«|S ^t'ar ^t5« 

>»4»8 fiii9[^ *ttc»i fw^w® 

^»<iC JTtC»lfl ^ItC’T I 

car»ltii saf’!?! 

cfl^i'acs cl-icHfl wf^Fc*! 

^1% ib-** 4^11 tsffii? §n9 

I ’Tfl’i'tii 

f«5 ^tsuf 8 c^tfg bo »l^ ®»|t?t 
^1 «• cvris Sbr W feff 1 HI f^WCHST I 

6ar«jjit« « 

f-l«t<sntTlst? CHfCaj 'AH 

«Tcw5 iff 

w ItOlU I 

cfcf c»if’i«i>T3iT^ n^f «»inif5 
»11l« <CfCf I 

wr*9tf f®5»l5 C8f^twfei i?t«rw ntsf 

^w f iw «*ff?[*ii*i U%J^ i?ci. «tc« 


«ft? '^W Cftfe ’ffll 

w w nr'*^ c>ife Fti.- 

4NS >• 4¥fl affJlc® 

a^»ic»i8=! f ac« *rr«c^ I 

W»ltc^ «l4&f Ittsf 

‘fl. ‘flf f^. Hf'V fifBtft® »l^«lttf 

«fft"r—«»iti5T*ina itifrt 

«?<ijt*ff «ic^i ?tsr ^fec«ttPntt 'ftn 

c*itMf5m*» (wf’?'*! 'srf ) !ib-c-i 

fwcf^ i 

iscaff«i k-ft sin i 

n^t«5(i '6 ifc^^ni f cflH I *it« fifl ^«c>i 
f®fjT ii^jj n*rt< «itf<iftfl 

f W Hltf® f f I 

»cbr JftCH nff® 

fiw, fff nsRtl 

c^rw fflc« *ftrw fic. hw 

»rttH <81 ncwi flHi iji I 
"iifTCf ^<fTt*r¥ ft=r 
«rrf^ftci fcsitPtm ncasi i 

^>8e jftW cftas ifir=»tsr 

'HtllftWfl WCff ^>88 >Ttw^ c*ttc^*i 

ff Cf HS1 J 

ffjf f«»|5t »KST«frC«l I 

ntcn 1%f^ >18r5rnTi- 

«r3ris 

«iW!r I 





vsiii a #r5f^ir ®|s ^ftwtn 

5rf»tf5 Jr. n9c"t» 9fii5[ 

I iVIrV 'Sitr??! 

>rfr» f 11 f^fir 

te^g^cmnm ^n^Hjn sufR i 

Jitar sr? i 

^••8 

?»! <ii;^fiT nlWn 
i»'«* ’Ttw n»isF ?^c® mw. yp. 

*fa\^t? ^ I jftwa (flfi3»! iitpr 

f^Prc®f% Tc»!af 5ff^c®?f 
car^r® ar<fij ijjt i ^ <iif^ ’t^sjtc? f®^ 
ii) <fl^. lii. nfl^t® «r^si 

caf%c® «r^jf 5«r ((11^ »fPr®: *f?^^- 

^tcn f«ro<s »tf^® nfafs® n) i n ’it’r 
nca 9tf^c® (4f^n-f?r) 

caf^c® I <11^ 

fic»|sr ’Talvt^i 

><1 <ff^® ( j^*r-f5[) ^tc*i fjiar iff^5® 

¥f%® Tff^® srtcjf nflfp® I 
iai. 3f1X9j farjf^ff c^ffj 

^c»it«r fifi® c^Nirt^T 

fmi ^ f®f^ cifJiStf atftt? 


?f® 9it® c’fH'riB fr*iw 

»fPrc®a c^f^firtJf ^i:air» 

^ti:»i f«f^ 5|5f«ivt®i f^'jff^'st®?! ^c® f^“ 

< 0 ^ 6 . r®. f®far *ft5r I 3ftt9i 

SftC»r ^f»!^t®1 fNf^^t»lC9 ?Tt®C=IFt®? 
car^Hr® f^'9?R 

JTt?i '«rt«i®tn?j 

5jt?tf5 JTw^t-^ 5tf^ ®it’r 

’ff^® f^®tcn cwtataft*r c^W?t!T 

’fc?? I »rc*f 

f®f2f ’ff^r®5 ?tf®9 
*rc»r f^^®f ^JTi 'i'tt'o 3TtCT?t c"rw f®^ 

f®f^ ®t3[CiT?f «rf® 'Sff® 

ar®r?i *ttar i?>c® *ttfi«tfft^isr I tt^ta 
fff^^® I 

f®f^ »f%®ii f^f®fl Ht<fH sj? »fm*fi-*r® 
«r^ vflai fi5 csi<ftw *rfiw «r?t^ ®iasi i 
Jfttsi ‘Course of Geometrical 

Analysis’ ^t*fV VI I 

’J^I^tCai l®f^ ®tffl Btfir 

®3ri. «*|38[tt ^nPi® ?itf^i 

Oratcf!(I 





fft ft«t»t 

*Tt«C^t'«9 f%^*l ft’5t»!5 
«lt’tfl'®»11, ftl^l?! 

t, ^ft 5«ftsi^W «t® 


«* I ^pcaiarf *it« nt»i 

«i8, sTtfti’rw csrn 

1 I 

3f?? »iftra 

&’a|>, «ftBt^ STfHBir c«t® 


«I f ® ^ta 

East Ref^ional Labs. 

P. C. S. I. R. 
Dhanman^t 
Dacca-2 

East Pakistan 


81 ffft^l ®a 

►, c»i=r 

* I an 

sjcnars^ta cat® 


(afatnt^i) 

cnt; B*f 5 «s!na, 

> I ^»faa Bapa^ 

(aftaftwn ) 

5i?tai 

>« I ^'a!tsi^*fa cw 

«n cafe® fVftnr 
«iTt« tc»i®Jftar; ftwn ®r*jw; 
ainn cat®, 

^fe’Pt'si-* 


>r'mf®-4|w^tftTO ^5^ 
iO re a a fflfW ftata wf'w artiK atfBwr cat® a^ atalfta aat 

•ais caftatclw c®a, ¥ftataft ^ aifm ^ 







^ ^s<sjv- 5RJi-?*t5| i[?<tn 


1%^ 


‘wfjf '8 ’5^ 

ntafls ’i^'fn ’m^ta « ar^rntata*! 
ntaca ^|ata ‘nata's ^taai 

nf^a^a -ftai^ n^^Ji -st^Ftc^ 
t?^atfl[ I wfaf f ‘»fac9!t^n^ 

fmaa|»u Sawtf^V (fla^ c»i^ 

»iJt<»t%-iia '8?f^a%a ’if^a «i1% ■Ipaptfv’?' 
araii Pjta?ai« tfta «rar^a i 

nfSia^ta faaf*i^ ^r^^t^fSia acai tfllain 
fac-ta «r^tcna m aca^ 

ftfilf a^a a^ta, 

aftfaife ajftf atcaa aa^ta <aa^ 

ftaitatnat^ araatataiaa at^tai 
•Ttwa «a»n ¥flat^ a^ata 


cai^aa '« ^rltaa a^aji iiiarcai 

-rta^a a^artarcn «r<Fti-ra aia^i afac^ 
ata^ a^atfi i 

<ii^ a^ajtlSi:^ ’«rajtnar ?ta «fia^ 
*uWfe-<iia "if^a §tarai faiaaa 

aj^'Q aaK^an. aataa, ?fafa^, fpf^aal- 
fasi, atat^i3ta «f^- ftf«a f^a 'uaa aaa 
affnarMa 3?a-faataa aaapi'« ’st^ta aatata 
a-ac# ^tcatwai ^^ai a^atr^i 
^a[tc^ t%Mta faajfaljaa m 
«fa^ra 4aa a*tai ita i 

‘lit a^trtiS ^wtat?at% araatataraa 
acatcata aa«r atca ara at<¥ aita 
afaa I 





wt?i <f^s 'sr^ff— 

«rt%i?[tJr*rt«i c’Tc^jt, 
c»fti5^t»r=r »r^3?r «<¥ i 

l?« C«C¥ >»«> ’Ttc®! 

^f?i oils f5[j>r^«rnr «f*it*i 

?t=? 'e %p\^ I 

^ I SFtC<»^?f ftvci f*(i5«rf%* I 
c^ rTfl ^i9w I *rfl>(tif^«i- 

«fC5r c^irt ^®fff fc»ii ff« I c-tsr 

^ sri*rfcjr, fsr?r? 

m «t¥ ^«tc¥i f<[C9tPt*n « ^rrm- 
’Ttn «f«rc® '« 
fH«[j«i wtf^rw ’rsj®t« If%^rcn9 
^»ii >&8« »rtc»i?i ^tt*r I 

» • « 
«rlX5T?i ^jacsri ¥^i *ic=t i 

’^t »ltc»J c^fksffi i?t¥i c«i:f 

ntl\ \C5 I 4r^c¥ c^r*^ c«rc¥ *ftifrJii 
^s(t« f^«tpr?i «r^ . ^^«ii 

fXJ ’rc’t itni 15WCI i f^sji^iwii 

^ c«ft?¥*nr 

¥rr^s!h^i( wt¥ ^wcn!i I »fC8r c?«ii 
w ^??ntfii"r *fc55s c«fW^ 
»rwrNtf«^ «rc^c-fa 
» 

fCT¥ ^ «TtC»f 

>Tt«i c?cnf f^*r^c?9 ftt^ 
¥r«(irt?t^ f^wtc^nr ^t^) ^cf 

n^^ftc^ar I 


^*f¥c4 ®t^w^ I ¥ttvfa 

ntntntf^ w[¥| 5 
nc^?*rwt3 ¥wf5?t»H i 

c>f«Pi 4f*f8ii ¥ ar^<i ‘it!? ^ 
f?[sit^9 ¥tc^i c«(tc¥. 
(Haber) ^«rrw^ ’fJtW 

f*rt«fi» ^cfl <(M it't’trt 

¥« ICl ICICISII 

4ga 

«r<(H I ^rtt?ftf^ii 

C^C¥ ^rtirSf ¥[rtr»r®, ^tW¥ !?t¥| 
f^r¥tfl¥ tSr^T l^tl *r®t^!Tt l C¥tl¥ iw. 
iflfl fens ®sni cflc«ffe 4s*i c!?\sitss ?tPi¥ 
fe^¥TtC'«s ^¥r¥ m\iA^ ^cf •ifncsf^n i 
5 tscss c®\®st’rhf^¥ c¥tari ntcn 
c»r«t«it*{ 2r¥t® «iltf^fi. c®«f%s®i 
« ns^tt*!? 5Jt!?t?5n nit¥i 

5tntc«f!? '8 sitfefentsi ’st® ^ sits 
tnarcsni SI f¥| cini sts—ms ®i 
cscn «r5ts ¥51 stc5-<«fe s^ni^sfe msi 
Cfn CStSI « fsattss Cn5C5t?5\t® vt^ 
¥55t5 firsts fecw*fin ^tsts I ^t^ ¥Cf¥5t5 
^\^ « stfefestcss n5*r¥tmc5« ^CfMS I 
Sts ^ssfe stsi s^s c®5flaM csVfscf5 
sitfsfts ms s"t^t scsfmss i ¥rtsfe ms- 
ftcss fNfsstms ^sfs sntis ^cs mss*n i 
fn-s?|5. f®. ffefss »rt« ¥i 3 *sj fn 
frs «wtm¥s nsftft %fcs ftsr ms 
^tsfe nstm4 Iwtcsi sts >»•« ntwi 
®ss isr fecffe ,#»r ^tsi fH«ft» ms 




5it#, 

( ) 




■•‘bC«1 filTI 

( c‘'!tf55c‘'r*f 


, iSikr 

\ 

; 





'sicfei mc«i 


cft*i iitntiOT«F ^<r!r 

JTTsTtfrt^ m sF9^«FN<rt=n 

^3icf ^?ir<s 

5t« I 'St^l f-t«fi w?ivrt 

I 3rf*lC«SfS (Ramsay) 

I cartlff^*(^tc^ (Joachim- 

sthal) «ftf« *ITt®t«l C?r®5t»l 

>»•«’rtci'is C5?tc^»t 

cnm??T ’I’l c?c-rl 

«f®?t*I '-ftW 5C»»fs|9\ I 

ftwwtia «(m^r nt^ii cntfflfi- 
^tc<fc^ C®®r%!r f^«f 

•nrt'^ flTt*ic«f?i ^tcit I 'sts 

CA^ I i^N ntf C’tCSiJT 
ft^ c®5ffaF^ 

W»1*! I 'ei2f®Ttr"f® ^rtna 

nf® ^C»l1 I fHll(>#f?l 

^fAAz4 c®aff^5®i fife? nc??*ri ipc? >rt?i- 
sFt^twsf I ?Tt?c^a 4-f^ni 

'« ^ntr?-f f%c? cncsiif ¥Jtsft®t? 
aWacfti'S? i «in??^ fassT^ 

sf^if ^<<11 Am fafii® ?icai?ir, 
Ai ^sfiF 

<’^-r ?ffla i «iia sfcnj 

^t?t? ?il3 CA fa^TV'^tr?® of^ 
®*rta g?i®5 ^t's fit»it*i 

^WC^sf c^c? 

cnci ftsf f¥e? *«t9|si c^w I 

C®?ff3M®1 f^C? ®taf ?? I 
f^<rjt® fawRl 4f?»j f^JTta atf^^r Taa- 

ijes #ta 4ft^ t*f- 


«st 

tie^cla ifleea ?ca c^t? 

TfAkA tosf I aw 
’raw ^tria ?c®i, c^ta ^rRata fl»! 

al I 'BfCH 'SfCB ^k«ii ^A I 
fkzm Electroscope &®fa aiac»f*r, 

nafea^a f^fna nfaac^ "BUtatcaa 'sfa 
aRt® *ffata-r caw ffffaa 
atta^ «ff5^i afaesfa caenteatRaR 
'"itfaata ifca—ai's aicaa aiai ^fS 
ca^faai c^^af^a batata i 'sata atfaw 
c®Bff^a®l R’Pta mA ^cni—^ta A^m 
caata cnc»ia, f«f®t^-c®R-c>f^- 

R’«lfaaft9ica '«?*? '^lartnca'a 'Dff® vs «rf®Jn 
! i 5 >«i-’<.ir Jttwl faaR 5§ta 
5Tf^rirt cncafsiciaa f«ie^ atl^atacai i ^fai^ft 
IR, fscaara nfaatca m i cn«rR^ta 
fa’^Rait?!? cac=^ f®4t c*fw atRca <aw- 
ftwif sffwa a^tCJi aajfaaR ^aija ^fai® i 
ca6«ff^^l ^Am\ I 

Rt^itn-nfaBa ^ata na ^tcaa ^tcaaiRlca 
iftw a*aaR aa'^ a^ac^ia atlfeata i cn 
^c?r v>»i-’«ir atw sfM^a, fac-ta 
?ca 'SfRata »itatf«r^ «itaft«ai R'atai 
fittfra cai®ta R»[ i c^ltwaa faRta 
<a| aR»ita aacatR^R 
ai—®ca ^ta farw'% a"® Iati5fec^a ca 
aa aca ftcaiai ^tar ^aw, capita faa 
at^^ata ¥aa« cac®a ai i ^esa ®*iR 
Rinfaaa aeaa mm ^t'S? a'cafic*ia 
—c®®rt3Fa®l ^*»te# aRi acaaii lat 
atca^ ^Af I aR^ata Rc^ia r|® «rf®®h 
-itR^ aR««-^-^eaa fafa? 
aptc^^^c® c^apfifa-fa’Sta 'SfRil m’A\ i 
Rtfa AAA Rw c^^VesR ’a* atwa 
®«R am nfttac-ra nfaacf^ ^ta '« atl^ata 



* >«* "Trtffhr H »r^<rrt 


6W flt»rtif*i^ 

’rnn'ii-C’FtBf, %-m^ ^ts'e 
c«iffaF5 ’»ffrf*i ^?tC5E*T~- 

csrtc^-^fjtf I ?»tsf ¥nf=?*nc^5i, 

r«P( *(m, afn^ cm 

'srrtiT's I at? « 

W carirf^?, 

I 

^cu I «it*it?i c^'t^ 

n^c«^i, X-aftrff src^a 

^c««, 

I %C^ ®t?C91C*l5 

RwfifNtCS—C^^tC^T cn1«!tPf?l ^w 
*ftf5<f c^i^ X“iifir Tm nk f^cstsiE^rsi ^r«f 
I ■«f®J^ ®f?E8lC*I »ltC!?r 

»ic? ’it’FK ^c®i i 
ftcjfnt 5f^c»i^f nfirfs®, 

CWt^ CfWS TO *\Ti^ 

HfClC^sf sjtIfesTtfl I 

« « * ' 

c^tc’jiT <9imz^ 

I CTO f®fsr 

fecsfr ^atJ|5f— 

I itai'f fiatfli ftc«i 

ftTOc®tC«r? ^TOtaf5?TOCf Unter-dcn 
Lindcn-tflS f«[«rjt® C^Ts^TOtC^ I 
f3f«nt® '»iniH¥ « 'OC’i- 

rTO-l—SIC«(T ^'tsi, 

^®53r «rc5rc^~-5?^c9sf pcttnl^ats, 

ft»r 'srta's Jft*f 

^C^ll «tCTO^ CSfl— 

JT^icua c®r'»ii <ft=n cjfc^ ’jacsii 
•in j 

» • ♦ 

cwM >;>^«» 415 cxi^ i c*fTO 


i»t¥i r^’sf^vfTO ^5rt*rcv?f ^tof I 'stfc*r 
C-r*f) x-ray f^f^t?PIC*r5 ¥t«f TOff 
IFtft^l ’T*l? C«fC^ 

5®i TOi I •fl'Tsf 5rt»n TOc*r'« 

f5c-f5«tE^ c^FaitPi® sTt^n c^f»rc¥5 nk- 
5CTOI 

* « * 

w-r rvc5 4ic*r '« f^wtcsTi 

<r«r5 ntl c*f-r-f^c«rc*^ir i >»«« ’Ttc»i 
WtC^^IC® TO1 

CT*fTO¥ I 

^ll^tfjif ^ i^c? C’f'I I ^W?f 

9\?RStf®^ f^sit^, C’[C^|55^-5C«'5 f*l«r*l 

^i9\ ^C5f-r c^c? I apt?, 
'arr|jjltl*r, ^ 95 ,, «*-fn«5t9, *ft^— 

-flCTfs TO915 ^rref C9n ^®i fk^ '"rtsts 1 
•ait^tf*! C*fC9 9>fWl I »rC«P 

»n9i c^i- 

c>r^l fTO yfn\ aftnTO 

ntw^ cwu^ fjrt9 '"ftTO 9^c»i*T I ‘0^ 

^tfnc9 cn^i—3?itc»^ ^^!it'e 

•flcsti 5TKftc?9 *r«fc»i I f^- 

*fai witJJI 5 ^ ?i:9 C’fa? I t^C9tt*f9 «r99 
»r9 9^^*ra 99f^9ft9 Bit«Fl ^TOt I 

1%^9 S(?t^9i ^ C’t*! I 

• « « 

vcyff 

FTOl f^g I 9t^ql CTC*^'8 »fl9 Cl?^ 

CTOfg»!l nC9 4iCBfl »iftf«( );>8C JftW 

Pt^Fl Cgl? 5t9f 4)prrg f^r^WtTO I 

«t9® '5r^l'9 TOtg I •»!« nW >&«> ’TtW 

^^c9tn TOti TOt^ 

1 





*rt?t« \ot frw «i*^t»i, 
c*i-rtcsn sitifi ’ifs I 
^t«»i ncfe Jfu nwi =ir^9 

c?n?r c^i ^airU»i 

^^cijtcn ^r^tf «ifec«ni ntlt?r^tar 

C5?fflW TOt>( C?1iq*JC«l-Wi-C<5?r? 
c*t\^nm i c^<ttc^ c<£rtc?>[5r 

C^l-C«-fl ^tCf flfti filW ^t«f 

^^tJit«rt*T I ’rti:«'i c^i-c-ss 

fir«jj} nf«5iri f^fs? c«rtjw 

Reichs-anstalt-ifl 
^tar I c>T^ m*f nftsf 
ttf^cufs^l I fw 

>ftCJI»T ^^C'lrc^ «1-c« (Bothe) 

C'ircsif 'Blt*jf^® ?C? 'flC*Tf^W I .||?f>ic«|r 

^c?^' ’SIC?! 3rcw 

arCSf^F ^ClCf—c^1-c« 

I ’tc’i^itntcs c^i-c«^ 

sri I jj-eif® ft 

ftcitn I cnc^ 

cftl? aftw I c^tni 

®t: ?5tsii5is( « ®t: 

mw ’PCfl \c?r cf«ftt»\si i cni^i 

«l^t^ ^flisisr, ^tf^ c^fi-c^ir 

’itw c^r<ti 5tt, 

c«r£« ntfa i 

C2tttvn« l[tiic»|il ^C91Sf St»!SF I 
«(t>«1 a|sft«. T«t*ltTt»r, '^^tiRCVf<r ( «^=r 

^taf «Fflff£«l*r, '«tt*(t^i C’fhtcsjtfl 
cnw 4l ^mt?[) « 

f^CTI Black Forcst-a^i 


f?w or<rc® nwsi^ c«f\i»it*i 

cn-fl «ftcfl ctti Is dftw I 

<ilfi8 Cft^ Cftt^W 

itf^’itn Kint I nti9 f^sr 3t«t« 

»rc«r ’Slew c’<i^t»it>£ 

i?c5c^ I ’r?i:^ =fW«tc^ 

fH<g-rt^? 'Blf®^(ts?C=f Jiifit^l ^£5 ^t«n fif£^ 
I *ltc^ »rtCf1, 

CT»f9lt>l ‘4St£s?1 C*f-t^t^«1 a(^t£»J 

ntws( =11—f^cn 4'c* 

f¥£< 'flsita I iiltfl£-tC3l 

£J|t^9 ?rtft PC? 
c’^'pt^t-ir 'sr5f*ir« cn«iNi fve? 4c»r ^t^- 

tpwi c’ftls^cnciTfl f*t<3'rf^ c^it^i 

^Zi I «r|f^ «£?£f I 

f^asfiinHt? ^tfar« I 

3rtc»?a Ntc»j '4i:>ifi£»it’« €(^ 
wfli cTt«t%t*i 

fifci fsftaffl nc’i’iit* ®nw 

S'}? fiiw 

ns1«Fi-fijs*tfln I m^t^ 

w «fl«i \% ^tc«ra <fstcP ’T'Nii 

i 

• « » 

^9^\ C4tCW C^ttc*!? ’J^WI 

p»icf, ’jfi 

«rc«5“r ^sc’® ntflfsE i 

« • • 



■ftirfhr wt«f« %it*» 




OV’ 

srtf <2fflr*r 

*rc5 c»fwi 

ITc^ t^95i 'sifst^ri f^c? 

W"5t*( ’r<'5ta *i?[’Ptntrs ?t?ff i 

cB^i ^rs 

^tc*is'e i 

3?t^^c?a cvfVatC’ar fecatcaa ^tt®f 
fwn c?t cic? fI m- 
<5»fC5 >{t«l ’(fK 5»«8 »Ttt9r, ^aft«- 

•iTtra I 

art!»tr^ fnc«ffc»i5r ^src^ 

ft^fisni C-tR ^tc*i? 

fwcf- f*it?f»t ?ttf I 

c»fte4^5, ^*zw 

«ii!51 cnriS^rncsT c^rPrc®^ 

?t^i srt’P 

5»itmi «i-c«?i CJf^afisr. 

nt*(C5T ^z^U ^ 

c^rc^ '»i5{*if® f^c'® ^c^ii i 

cTt®»irt ^di c<r*5t*i c«r%®r^s ^tJiatsi 
C^t^ «19, «rt? ?l9IC9t^ 5t«t I 

cnPrcsc^if c^^si, 

»rt*ii!r c^?t»i-c9ff?i sftf 

^fl5<t»it9 ‘4'?! ^tC5 

^tci 

®t?C«1W I ’Tt'TCf «iNrtft® c«ff%- 

c®^ ’iatiJl f?C5i9 m 5if«n—?^t«s 

•rW* ntc*!?! ®f^c»^c*nj ^c«?i *fc*fj f% 
cnt5% I iff»rt«irr’ftt? ^t*T 

nt^*fl stf^rs nsi*iti 

>i*»tc#, jfw® o»88 f{tz’[ 

<«¥f^ laps ®rt^tc® JT^ C9ZW- 


gc? c-f^ ?C5f C’t*!, c»i cit? 
ntrflsf I f8rwt»n ^»it*j, ^t?f 

®«rsf ??t®i 81* c<t«is 

^^rsT® cJT«fi ^.n I ^c*i® ^<n- 

f^9i I »»8« 3Ttc®i n?r*(tt-f^®t«rt!r fw- 
f?c*\5i ^ csftr^9i *i^a^9 cnciftwsf i 

(iif^rtrsr cwt^ ?tsr ftwtc*ii 
<1!^® srt'T ^tzw «?®j<iTi 

®flc^ar I ^ftiiJ ®t»i c^irnft^i i 
'«fS?C?ltt*(fl *f® ®t?I <<¥18 ’fC&l-’PfH 
^z^ I 

?5tts{a ®tcf f5i?f? ftc? csrfcw ®fl- 
»rcv c?<i i[c*\i I cw srt^ii- 
C>1tJ!l fsf»l, ^»IW5T 4<ttt5r ff cw^— 
cwflM «ft9 I «rWi cn«ft 

c»i^tr5r '« 

’rc«r cf^ «itc»itRr« 

fin «[t*rtw flHWi §*rfl® m cff^. 

'4¥ cgcnitl c’Ptstapiir 
caf*{tcs^? Btfna 

^tf® 3?tfncKf I citl 

«trrf5iii I fl«tts<ii nijif ®tc«f« ^rttntBni 
sncsii ®t?j new Orn ege? 

f¥w 'flnt*i I 

* * * 

)»o8 ntn esre^ ’fts ’itcf? 
®dt9 nfsarw? ven ^rhrtt® a 

»fts c^w c’rfift*! ^<vnf gtirg, 
®i mtf^® fcm I ’Ttens 

ciw ?t3f c^JT I ^ffai ¥tf® ntn '•rtc’T 
5rtl^*it^c’r CTH etc*? pen c^® fcicii 
'nt*t irt<.^-®^fn® •f« ^tcf 





It® ^mCiTt? C^ 

fW 5T1 I 

®t?t®t% i{tR?r n?t^t5 f?Tii% «f^Pr® 
^»iii ^f®sir»at ^sr ^t«n 

nih'tfl ¥»ii «fsrt*f 

ftri C?«ftC9!^, <iic® 
cmzw tTc*? I ?t>rtiif^^ 

I 

• « • 

c*i ^1 «ic^i 

^*iii ^C9 emit, ®i 
wt^rr® tmt c9i^i 


l^ri«ftc® ^Or® I 

« « » 

=?c^rnr m^*n •ifamsct =fw%»i!{ 

?tsr I *tw ’T'sitf^® 

*rt*r «ff®^® %»isi cn^f?5i i 
m 'sitcn c’fctJa ’itJiR 

c«fc^ 5it*fi:® fnn I «iii '»rt<it® 

cnc5%»i=T Pr«^t?t!r '« f^fd, ®t®'tT5?ii 
ftK =f« I c-rn '^trr^ 
f^n^r ^ifsTc? t '«f:^c? vtfiJti 

^H"r ’ffftcsi ’itai cnc^i^i 

c?-r c-rtt^ m i 

®c^ ^:c^« f^«—(fl^srtai c^c»i 
’te> 4t*i 9trfl£iirw I sftf® 

^tcf ®wfl, ®’r^tsr ®tr^ ^tf&cfl ?it«i5 • 


cm ct «f«t«r^?[ ®t?i 

^f^t® f «rtft«f4l![ ^%»! ®*i ^911 ^51 

’«rt*lt£^ ’if® S’M I * * * *1^51s?1, f«[Wt^ 
^It® ’Sl<»lt®^ tj I CPtl ctf ? 

’iWa CF£I "T? f^F ’srfT^ ? f^iwtsr ^»1 ’Itf^®, ^w® 

n^li I ®tt ^f9!. ^f*r ^tfpc® 5t«, »i®y mi 

^ CT’Ttli® 5te, f^wtt*« c*T^i I” 


«f^«[5sr 



^«*ntW3t?r 


»rt« 

^c^, ff 3[»i ^ntTt^r *rs-nfl 
«pp 's srt*ri ^r^Fta ^ 

¥ca « ff f2r^c>r ?iNi 

vf^srta TC91 

4rrt« ’[ftc*r «rar»r?i *f?K- 

f«n5it5?t«i ’^taf ^Tl 'Q 

f^i-srf^fapitj fifor ?l3tcf=i i 

mm ’i«.’ft*itsr «if«t»T csli 

^ai I 

^«rrta ^tcvr «r«r*r 

«r^«taii '6 nw «f*itt^^ 

w ^ Wa 

•ffirfl (Atom), ^^«fc=ra^ i 

nl c«l^ (Element) « 

»rc<fj ^rt^FfTi ^ '«i*l«f»i? 

(Molecule) c^W ^ c^fif^ (Com- 

pound) ^1 ffl C^, 

'fftsT *rti?w?r ^cw« 

ff*i 5Ji—^t5'« m f?>i, f% t^wcjf 
^ <« Ftft^, 'str’i 3f^n ^^sfi« 
<rt«ntw fVi 

f^'eti^ I flt»ri- 

CTt^tljl? 

c^!( fk%^ w f^c'5 

'(I5^w>i1^f fn ^*11 ^1 ^c«[. 

nfiw f%i siif cftii 

sn I f^{:^r 


<jrt- 

5i¥a!tf«r5 ’rr«far«f, ^H5t*rtf^ >(11*119 i»i. 
C9«t9tf^9 >(^t9SI1 ^Hf9fC*r 

91 *rt9i f^fKtf^, 9^»rtifJ(¥ 

«ff#!5t9 CWi^'9 ^t9*f^^ftC?9 9C9T *tt«f1 
Tf9 srf^i 9t«n *rt9i ^ 

Htl, ^ts(t9 9WT f9r99«tC9 
9ft^ (Spectrum) I 

f91ltC99 ’Tt’WI >jf^9 

’rt^rsjjir nc9 n9t*f*i va, 999 art^cv 
ntfll 9t9 C9, C*l^*1^f5l 9tai aqi 
§*ft9tC9 ^*ft9t9«f»1 

‘Ciflfat^ 9f*n’ 9t9*ttl89 ^*1195 I 

^ntfr9«f91, ^91 919 

C«rt^9 'e I C9 «r^9t9 ^ 9tlfl 

^?t91 C9\C919 *?t 9fC9, 

9t9t«f5rf «r^i(i 9919t9 911 ‘lit «rfwii 
99t9t9t9Jl twtm n?t<—^awtfsnF ^ffawi 
991 9t9l C¥9«9^«n99l 9tW, ^91 P(ttt 

9<91 9ttc9 I 

C9 C9Fr9'8 C9\C99 99T«tC9 ^(9?^ 

Cef1^9 « ^OI9fiB f9^59 ^9fi{« artKI 
C«rt^«f9 99t9r^ 9t9 91 >9t9t9- 

9-99, ^C9’f$9'ef9 9l9t9r^ «ft9t99"»l» « 
f9^9«f^ ^9t9>l^ I uq^ C2(1^9, t9^9I 
F8p9rc< C«rtk99 999W C^frl- 

W9:'®9[ tsri5«f^Rr »t9 \f9ii 
9(t9t9r(i? C9\C99 ^ aFC91 9t9r 
C«rffet99 9wr^ ^9^ ¥19--C9^9i5 W T 



«ra 'gfu’ita ?Fti‘T c4rt)?5T 'e 

—J|"^< '9 ^CSf^F ^f<r«F I 

‘fli «f5rt «it*iai s»Tt?wt^ ‘»t^H' 

«r^i ^ffijstff I 

«r»T*r^: ^9ii ^rtlciF 

*ftc?[i csiVPi^ 9^u m 

«rtwtf5« ^9 a.i-vx 

.5fft*I| C«tt^5T ilr'Oto '0=) 

'saf^Pi^, ’T^c9i'c*f c-srtfec=i?r ^>i»-'a«» i 

>>»''Slr t 

's c4t^C5rir n«"»f3 c^ 

^f. csit^t?i5^tc=? CJi\«- 

SffTC'SW <3r? 9 ^C^Jf ?}fS3 Slf^^ 

f«a I >4^ 

«fnrt5rir; ^’in—c^t^i'e ‘Rfsir wiic’icna 
ytl^sj *T*ltC’^‘l’ (Superposition) I <4^ 

« VtAltfS CSiVffl^F 

’tf^^r «rc9t«r=r !■ <4^ 

^1 (Quantum 

mechanics) Wt?l1 f^“t? ^IKJI— 

«i*3? 

?[iKn 5?t*n ^jt«fn 

«Jttl C^, C^ "IW C’l\f5f'«F 

^la asi ai a<t^*ta ’fsi 

5^ 5ftt, ^t?i 

^1 ?t*i5?i-n«f«a ®fi:=fa ^^tca ^ifai • c^r^ 

ws *rTt<f^^ni ^ta »f^»! ^•rata cbIi 

^ca5{ (Spectroscopist) 9 

n^Kfat^ (Chemical physicist) 

»rwa«rta i 
nft<fac?a feaii aita'e 


afaiai f^fatcfi ‘»faaf^a aajfitis c«iti»a’of^ 

cvaa ^faai uias® «?tc^~'4^ >siai5 n?K“ 

fiat^rtfa >2fT|«»f3^a Jicaj <4fl51 v«^ 

aaj'ra «f?t natattaa 9 iiftaf’ic^a 
'"Tfa'e «Fraf|5 fa^aa affaata m ^- 
-f^jj»pt![ ^t=fl 4T?pta ^ilfa'® 

^^atcw •aaa <£i^ >Taf9i *rat«Fi 9 ^9T3f aiai* 
atwa wi9[ *arrtf's« if?l ^ta« 

^waf c^\9\^ ■■f'Tt 'Bitfaf^ i 

»4^ ^nHf^a ^f»r 9 ♦fta'nfaaff f#ai 
nifacsf ‘sr^rsa fHat*ra 
^af"!! ’t'staM fa^F^i ^art atlca—-41 
faarfc>T a^ *t*fr«f-fa®ti?l ca\f^af atafa 
’tcaa*fta 'sjsiat^'^ i ca 'si'Wtfaas a^i c«ttfea- 
'9f«ic^ <4?Ffa^ atta, cal acaa ar?« 
aatfaf^ a'ataifaa facaa »Taai affl 'fllata 
fatrcaa «rgr^a af^taa i 

aFii fsa calfa*? 

’fata's '«n!ata a^al aa f^-f a«,’icaa'e *^(1:^ i 
c^3f%a *fatc<a wai ^ai 
ajtan ¥fac^ Oiai fa^flcai (Neutrino) 
^taaf «ir« 'Sin ^a^^ ai ^sa’^^ ufl’alS 
as*fta ^aai ^raa i «4| ^?iata atai ^ 
^taia ajtan ^Icns l^tc^ 

^ai rmtc% atof ^ir’? i fa^ltata 
«i5!attaa m *tral c«rt^atfla ♦ta’^caa 
ariajl ajfaata w ^asitfa^ 

(Yukawa) fitta «•< ^a^^ 

<4^15 ^nta 9m ’fa^ i «ita« 

«i(SiJTa alata af«iai 9i'«at <siuim 
ca. T9 «tca at»?a ^taa ^fac^ f5tai aFata 
a»«al 9i I 

caftan a^ ^ « itf^cacna 9<i9e\i9 
asaiasr ac®! i fa^lata fafa aisatca f#at* 
4r®f^ta ’Ta'®l c^ na’^a awtfcaa 





««rw« <irtt¥, ^fw's 

¥ftfi ^tff '»rt^<"l «rc<f «5ic*fc«t« 

^iTMsT-«r?t5n ^1 

^ita ft9tl wjc^m 

^^rfsT-sj^tsf ^I5iii I c^r«n 

C^, ▼Tt5 Wffll 

wi 

*ttrir i ^c»i5i c^r. 

c«rt^j?tffii ?t«*i I (ul ^«ii 

'*Rt«f ^^art^n I 5Tt*i ntt-c^i’r’f i 
tfjrhrv, « «Tt«ft5i^® f«sr 

*rt^-c>i*r=r ^tci I «r«f*i ^^{Sa m ^■>o 
cnii^i ^«»81 ^ni f^ii 

^r^trc^i ^•'> «?r^<a« 4ff5 ¥*fi m toi 

«ri *iTai 

—«rt«ft=rt^ sfi I ^jft?r 5rt*f f^^*c*[»r5T i 

«ftir ^^15 ^*11 

c^¥ i{B« nfar^fl Jjt® ^t5?iff»Ti 
^^»ltC3T ’TW^ CslV^^ 5F*ft? 

^t^n f^f^tcfi ^^*rtc=f ’^•ft^r 

®t«f ^«fH5r ^fkz^ ^f^<fl ^ i 

ffi '•T'atn^ ’rc^jBfSfK 5(t5;ts{»itrii 
««¥i8 5rt*( C^t^TST (Boson) I ^?tlil1 

^t^jars^N 'Sltf^f ?'il¥i5 
»[Wta¥ »?t^i 5C»f (’fWtaisi^ sf<i)fl 
^m% ¥?I1 =11 ) 1 

•fa ^t¥ta faitatata ^5¥ar*l 
^9 >r^am=T ^tfaf« ¥a ‘fla^ »f^¥rta=i 
a^tfaai R»f, ^art*r¥ 

«flc¥l C¥f^¥ (Entico Fermi) sit=lt«»Ttca 


cn'f^a^r (Fermion) at»i I >ra^ 

^a5Tf^¥ ’atatciia ¥t!T ^ =nt¥ 

mai can ^tn?t<a ¥ni, ¥ta*l 

«taa canta »ii^¥n c¥t=T's ^ aa =il i 
«rTa« wM ca, c¥t=r9 aatnr¥ atafafnk 
¥ata na¥aa"^a ¥atnr¥ ¥at¥ atr¥ca| i 
atar n® wni:¥ c^rtkaa 'sij^arn ¥at'¥¥ 
¥ai 'siffaafiaa na ^ai f^cna^tca 
ntai f?fali¥, afa« -f®atc¥a ?ia « ^cn¥- 
5:aa na®a^^ nf^la 'sitfaatca ^ata 
^it'stn f¥ni ^atc¥ '«rtaat c¥ta'« ¥*fta 
‘fane's’ ¥*lt afnai ¥faa i ^tata- 
¥ata« fan^f's ¥ai «[tci—^tata ai 
ntf¥cn« fa5i«,-CBh¥ '®:aa atai 
fanat®¥ta «fatf*f« ¥a i '»{ta'Q 'a¥^ 

'«¥a*a< ^ifaata ¥ai '«! ca, ^atsfna 
acar ca a¥n an ¥t^¥lt, «fata'-s: 
f«a «t¥ta : 4aa al p fapal (Strong 
interaction), antal C«i1&a, fafe^atf? 'fl¥¥ 
aii:¥ I fai*fa fa^T«,-ca\a¥ an ai fapn 
(Electromagnetic interaction), anfai fa*!- 
^fata^^ ¥at¥fn 'ntfl ?a—i 
^ita fnf^n an ai fapai (Weak inter¬ 
action) a'arai c^wfea fafaa*! atSai atc¥ i 
val f%al8 f^a ataTt¥<*rc¥ b^< «f¥ta an 
am alec's *11131 f¥¥ caca^ ^?i f^fan an 
’nwt« t?ta 4¥ta caVfn¥ ¥*11 at 
m ¥a^¥' c¥ta'« ¥ata §na^ nftnf^^ aa 
ai, cncaij ca^fna ¥ata «jtcnf5ata ^fta %m 
«rtaat^, aPa^ arjtPs^a ¥ata ¥Rai f¥a^ 
nftatw a^as «(tt¥ i 
fenfa^ ¥taff8 ^t^t's f^ai ¥¥ ¥tw¥ 
¥faai atc¥i ¥*111 na-na fa^aa 
¥ti:n =(¥a ¥ita ¥{l¥ f? ^ta atai n^afB^ 
^1 ww «r>(tat ¥ataifna ¥a 





fHf^»l fapyt? >l"ni s[tt5iF| 
?? faf^t? »ifir '« fHR?) faf^t? 

»J**{S ?!l I 

3I1 ?F*lt®f»J '«lf« 

^|int«f?[?5 U}3I^ ^1*1 ^t^tcwa C^tsf 

c*iVf^¥ 5^f*ita >2}«iTsf'Sf9i 'fl'^]:*! ^<5{i 

I *!C<(J C’pfesf^fsi? 

'2(‘*fr*f 5Fil1 

^1 (Lepton) « 

■sf^ip C^fa^si (Baryon) I 

"^•11 C9!*t^!T cnt§J I '®r<J?I 

4««fl ?9^1 I C^fflW C’tiil I 

*j:«tr (.Singlet), 

'Oft^jS C^Hlisff^rnfe (Octet), ?"lf8 

C®fTO^ (Decimet) 'silCf 

«J^3 I ^^*lta[ ^■'<1? 'SitMill 

I 'Sff S|C*(J <41^15 (Singlet) 
<11^{5 ai|*l (Triplet) 'e (Doublet) 

^<v. 

(CascaJe) 'S ^4<s*4 '«fhf51‘^^ 

»fJt»fC5»f® 8lt!Il ?l1^® I at*l 

(Lambda) ^ijt^st—'«ft‘(t^(’iar « <s^ 
aiftfSir sit*{ f»i?fsi1— 
f’f’l *(t?f !5iJ ^'a«^ 

^'fj'^TflSir ^vssi I Iftw 

^11 ^iftCl I ^ 'Q 

Iftl'T?! ( -> ) ^«ft^ 

n*!*!! ’ipsi 'itfl 

c^, 'q^ifts wftin « ncfl '^nwi- 

'Bf^nr cntn?»i «rnr««if®w 


n^*rj1 filin' (Lepton 

conservation law) | «R{fWc^ 

‘C55^WS5 
BlfBlI® I 

<4|^=^t5 Wt’ltsBI '■rtnl ^tl5« 

♦riw I cqp? CB? c’pt^iit’F c^in^rRfl 
5fC*fT n'fSfl ^'<11^ C?fj(®ir ^1 ?['9«t!t 

Cqt>lC5f? Jfcnj C»!*fk5(?f «l!?f*f 
3pefi nn c^fww5 

«p*fi mA 1 *11^ c’^tiwr 

ciUfJT ^nw ^t9i ^?itcfiir 

i *it«(j« 

« *il^i5 SIlTl '«ltc^l C’lfiTR 
«t<rt5( ^t<fr 

•sifBlS ^•itfl 

<p*fl«r«i *ff^nCl^ qp*!! I 

'»if«'« 'jq# ^qpc^i? (Tqfliits? 
CJl’lCiJ 5(t^ I C*l»TCS(^ •«^fS 
CWt^l c^ (K) '« cqpl 

ci^t^tiS f’tnfl® ’Pii—’Ts- 

®?r^'§« ^*n I c*(>Tt5(?i 3ift nt^- 

c*in=q I c:‘i*f*T Ppi 

(;af 15 --fll 'O ’STfX^ 
'flfIS ^*ita 4«pai 5T‘(tt^'^ I 
<ii^ii ’i*itc’(?"t^ ^«I1 ’^•11 

*^1^31 ’ISltW 

a 'iia'IS ata*n i 

^4tiajfB\a ^*ra ^faal 
4’Ft*l a»;i ^ta i cafaasi "e c*i*i^*( >r^<tTta 
fafaa ’P’li a»ri Wf 

«ftq|'8 aiqrfg '^tC!S, Thci «?( 

^ fapata i l<tf ^it*! 

JtWI (Strangeness number) 





^f5f’ I f^»fjsii «9jjt^®t?r «rnfiif5r« »r^«rjl 
-*^, “^, •f’fW '« «Tt«ftsii;ji 

^«rt?r ’T^«rn, *(c^a ’fftfS? 

«[nr2jf6f« '«'i ’ffiiii 

•ft'ssi I ^9 

«f<K *ft^-c»?>rsT, 'e ’»inffl* 

f5f% 01 'qnfiifef® n^<rTi fsi 

«lt«« ^|jS 5T^«fJl ^ I 

Slt«f 'slt^C’TtHsT « 

I csft®, aiit 

«fc^i^l5ii «(tlr»itfM5r 5T*it5T, 

I «itlc>itPn*T > ^^c?i 

i, 0 ^1 - > I 

Hjt 0 0 ntc?» 

^ 5fi ntw I 

ai^s 'sit^C’rtN^r >, caft^ti I'« 

oi n^i'n? 

(A??J SfjSsi I 

*ltH S-matrix and analyticity, '«}g{B9 

«lt*l Unitary symmetry I tftc?9 Pir*f^ 


n<n^ m sn I 'aif^ ^ 

*ttar I 

S-matrix-iW *fC<r 

Ci(\^i|r s(r«rtl^^(’t*l Bootsrap formalism 

^ f%s ¥31 c‘n ^: “The 

bootsrap idea that all particles are 
merely bound states of each other 
produced by the forces coming from 
the exchange of particles themselves 
has been a natural outgrowth of the 
dispersion theory'*. 

Unitary symmetry-?! <4^15 Wt=l 

C3, >rt«fI1 fl 

arTfiiC»1»lWnT ¥*rt3 '@3 3f^3l 

C¥«1I1 3t3 I ¥3t^1 c’lt^t^fe 3911 

^^91—^tsi¥ 3?^ ¥31 « f3-t? '«itt9it55l1 
3t¥*l 3%1 Cn^ I 

WJ f333 -4^ C3. ^3^ir®¥ 

^fsi'Sl, 31 5t3 «f'Pt3 f3Ri1 ^«1 

«r?t«f3l f¥« n?t<-f3®fHl3l "3*^ ¥C3sr I 
'St^tC33 f33tn—^1^3 ^t’»l3 3l3Mt3 
3P!3 433¥ 13'^HtC=r 3tr3%3 

3t!3, ^ 3N 433« utils'® ¥3 I 



f^#*t 


‘f ^«!ftlS I 

i[c^ ^911 c«ri^ »itc=j I Um 
f 5Ft»J '«rt*i?i 

anti's?! firfsspf^ >Sf^niI 3tfc?f 3|C8p 
«rt»jTTr^ 1 'BfHr?^ 

■^^ t^ I <£rc«j«f f*!StC^^l 
fe? I \U 

'Brf«*iti3t?r ^fk c^rc^il '®tC’F Uti^ 

»ifif I w ®r=? 

'Stl^ ^C?(r^ I 

'flt ’Sf^sitit n?i*l f5f ^ta f^c^-r^ 

ai c^t^T ffcaf, c’f^ ’I'^c# fff^«s 'Bitc^t5J?i 
sjsirri 4f^[ciga ^ctf* I 

l^t*jai wtfsf a, ?raia '^5’ttc® 

^anf®c^ '®fia 

^fa’sc'® ’tfs 5»i ntac^r 

fan«Sf^5P ^a^ta ^cai i ki^ ^<tii8 

c^a^i^itaf ^ta^ f^ai ^ •af-rata 'sfifita® 
ca’H^f^a capita 4tatafT ^a, Priaia ’i^a 
^a-ca^aiai attf^a faatar a^ac^i 

fftial^fJ ^fa =flfa«, 'a^i'^a «rf« ^^ca 
“it^aMtaa *a;ana -ii^ataf 

^nta I ’r*»tc’# ^awifa^ •faif^c's 

f¥ fa^a, ^1 cafT^t^lS i nfaata 

’fta «rcat»f, a?tc^a a^®? aiaata, 
avtiia aiaii, '^aatfai 


l^jffwa ««cat3ra1a^l ac^aata afai "attfas 
aiatii I fa^ fa'^tr^tc^ fa^ta a^ac^ fata 
caai caa, 'ojtatcaa ac^f«.atacaa »ta 
'®ia'ai5 I fisa ai^taa '»i{aar aija 
ara«, ^ffsiai ata «fPtca ca 'Sitaisjara 
fa, ■'fita «Fta*i ’»tfaaj ca !^tt«a 
*fc^K*rhTaa a^ltl an^ta afcaf?», asta acaj 
'»ffaft^"i^ ata «fcatca at'^l caa ai i 
cat*! ^a« ^tc!>a ajaata 
aca at?t ni«ai caca i 

^a’s ^'Tt^a a^w n^at# ^caaai 
«iWtaa cacae s^if^^i, f^'g ^®ta1ai 
aia«. ^a>i^ ^a^ta afia 

*tttaa fa I 3i^fs fti^-sr®?aa 
ncaaata a^ja ^aifs 'eirfa^tcaa a‘i«i 
4tt»ia aiail fea® <^tC'sa '^sf -^ai 
^tac% I ate® ncaaata a*»i »i'fa fa^ta 
9\i<9 ?Far® *Ttta m', «?§tis ca-r -^la aftaft 
far® ntca faf®? “tc’aia fwfic® 
a^caalSIsraeli i 
(n| 51^’^t^f^a arai ata^nfaa^ jj^ta^ta 
cafttraft at^ata 5is'4af%t® 

iitatfaa ®5ta ^tam i ’"iHl ^ai 

attar ca, ^?a ^faaic® ®iaa ^ra fea® «ftc®a 
ataf 4Bfaa ^r^a ^ca, ata atattar «ratatia 
»rr»t«^*rtaa «ttat®fatf®fa®' *ffaatiaa atai 
«ff®!9a asata i 

^taia a^iafa ca. ata «itattaa atai 
^^ntaa^raia,aCtaPtfa'«it“it«(i5a 



[ ^>1 nwi 


»rt«TO wtn «fwm 


9lf® ’FC?! f^. ^t*l?lt cn > 1 ^ WtC'SH 

c’r^f^ ’It? «tc?tcn ^n^'s' 

sit^i cff? ■<?11 ^rs sftr^sf 41c®f? 

*f<t« ’ft?! nt«?i ?tw ?c^, fpi 'St? arc^ 
«tg? ’TtC??« 2fC?t*^sf I ■sf'SJO? ^n^'55 
nr?*(t*( ^itC?? ?J?^1 511 ’tt?t91 

5^tc«? ?j??it? ^t? '«iHtw wmi^ 

^fnz^ *ft?c?i 5fi I 'fl? ’ft? ^^C's? 

^t??t5fi ?t?tc's ^r?i c? 511 
nf??t*i ’ft? ntr«?, ’ll? '»iN?t^ 

=IF?C®?:? '8TW ■2f^5 

’ft^tc^t ^«.nt'f5f ^^frt?! i>?»t?tc? 

?t?tl?5 ^c? I 

^Sf 

^Wzm «fC?I n*(. ?t?, ^tl, c<^t?t? « 
?8f?t? 5pn5f 'ff?! n’^c'# ^itHtctf? 
f?i:*f? ^cs(«fntnn ®rt^? »tc=3i? 

^r?i? c? jf? ?i? 

?t?«. 5 f^i Ft?i5 ^<tc? 

^tn ???1 ?t? I ’tc?? f?^? ??i ?t?f I 
c?«rc® c?f?«f 5rti5 
T«f!f^ef '6 '®«i’f"»t? »tc*i? ?1^ ’it?t?‘r n?t? 
?t^tl ?'??t? «rc6li I sfcplt? ?«c»f 

f??Jt''$ ^*11-8 wtt'S? ’t’l ’ll?! f?c>if? ?t^tc? 
%f?l? ^C? I f^P'S 5PS1? 'Sjf^ 5lT(Jlt? 

wi 5111 f?% *i<rtc? 

’Tt?t?*i ?t^t^t?? nf??^^'’!^? ’s,t€1? ncsf? 
JT^tJ? 591C911I 9fi:??*rt? ^c<f\ *ft«?i 

cm sfic^? I '«tc? «tt« 

•iWc?? fh. «»i wt^? 5tc»i? 411^? 
01?^ ?^fT5f ^t?«v »i!Ctnr 5t? ’ftWT? ’fCf 

5l*ff^91 I JfJig 5t*r 

^-ffs^it^ c?tnt^t« i^?i f^f®? ??c*i? 
m (Wheat rust) aft ’tr'i? ftv? 


sTm ®r? ^tt?i <flc*r? f5t® cptc^F 
etc® ?c»! mm 41?^ 

v?l ??ft? I c’f'tai tif® 

tt^t?*! ??¥c?? '8rtA?f tarf®? ?tl:?i 
^®?t<i f?sjt^?i «fc??*ft? ?® ?c*T.? c?tn 

«rr®C?t?-?F*l®t’f’t? tC*l? ’T^tC’l I ?if ?ic?? 
tc??*it? ’Fit 5i^H ®t?^? 

tc??*!! «rf®hc? 4?* f^. i-'o aftc®? m 
fei? ?s?1 tS? ?Ct1 I W’Ffl? 

’ft?'®lT tt® ^1*1} tfF ®tc? I ?C9|1 
t<t? I 

c? t? afti®? m ^®f5f5f ?j??5® ^f^t, 
®tt5f? f?c? ts? 5it 

^t?*i c?, '»if?t?t®t? tt? «tc?tcn 

(f?ii?®: tt?) 9ti*i? nti^' 

i?;C? ?t?, '»[®il? ®t?1 'tff'l tt? ?i 
m -2r?i*i '»!’!?< I t?!^! ^r? c^r?! 
ctcil c?, c#? <tf® 4* C^fsF? c?^ tt? 

'sfct^tfp® ft^ «ftc®? tc?? ntf -1^ 
®tc? '|“ftlt ?c? nc? I «i®4? tt? 

^Wtet W 5F?C® ’f^t?^?® wtc®? 

t*f ?t!e4t? I ct^ttr?*!®: ®ftttC5r? 
C?t^5(-^. nc*l? sfWF ?^*Ft?t, 

^t?? «ff®C?t?-^*l®1 'fl?^ C*ltB| ?t?t'-'<^ f®? 
mu ^^r-ic^j? t*!?? tt®?t cm I 5(5sj 
fr? nc??*!! «if®lstc5f ®t?c® ^nc?tf 
5tc?? «t®t? ?<tff® tc*i? 

nCt^i set Ntaj f?n® « ?fi? ctc’F I 
iSftl®? ^taf ttJTl ciifwc?il ctc?i I 

ettf?®!? ^rt^iSftf®® c®ar nc*f? ?^sf 5t? 
®??t? ti??*ft? r?tf?’tjr®i 5itJii circ-i? 
^rtifJir^i^nct? tt^tc?! c®aflB m 
ttf®® ®ti^ ®?]rtf® 

®c?i'w -4^1 etc® ctitcsf ^tc®- 

®»!C5f fi^tttr®? sfi® «rf® ti? 





sit^ nc^’m '«<ft5rft?r «rtc«i! 

nr^i'J c*rw 'Jttr’F i «tc*r >»«>« 

»itc»i ff^ ’fc=w*ii «tr®^ts?'s 

<2t^f »K*i3 =?t9r Uzv ^tc»T i 
Aws *fc« f^f^ff iitisfi 
4\ar etr'Ti <2r^lst5T ’T’F’i 

»5tf*il c9tcfj-«»8 >4 <£i^\ 
c5itntsi-«»8 ( a% Htsi c’rtcsjtai) 
^t*i¥ sftc^i ir^i '8R?c*itTJf I jfit^sii 
«tc^lw& atn «rf«i9tw ?tc'sn 
ap^ mw ■fiff'f^, 

L^U c5?t5T *i<ic5 ciitn «rr^c5tc«t 

«r»Fsi I ff ^ 

c»[tr4t3i I ‘fli i^fc^5 jfts '9 ^c^nr 

‘2rc?t8r4^ii>i, n^r^ « nr?rF^ 

f5[-t?^tC^ nfl’rl 'e 'ST5[%«lC5f?f ^t?ii 

a1% «>8 V?i5f *fT'ei1 I 

«ft:«<r fjsr 'Bi?Tf«f^ ^'' ?r^cir 
5i<fT, c^t^^^fir «f^^: «*“'n 

f'fjr ?tifi jfsry ^9ii:>r5 ’»r«r« 

«fnrta!^4^f I mw c#^ «ff® 

c¥ fa? sff^cltc^^ c^tsf 

I ffp5^ 5rt?r 

2JtlN =??i ^tw I 

«r<5ftr^ii »ft5r?r «faf^5?“41f« 
«f?^9isr cwtH? ?t?:^^fitntc?r 

frfsa 5fc*i? ^lar *rt«^i 

c^tc^ I »flrr9 ntsrft^^ f*i. «•«» 'q 
f*f. f«. «^«r, w«rt*rcH?[ 5?? 5 i»'s«, 

'i!*r- «lt^. 1 81‘>», (fl^. f*r-b-«>, (ilH. fH- 

irt\, 43?. f^-8*8 mK JiiThtcu^ f^arNi- 
^c? 'Q *it»i %«(jr fecei^rtfNTi 4m 
^tc«w niw >rf §r f«?i ^?ii 


I 4i:??r 3ii»iT c’?t3?i? f^f«i 

wt«i? ciftn 'ifmsfTi 

twtfw I 'srt^ts 4c?a sic^ri c^im 

c^ 3(!5 'Bit^«?t951 4‘<^ 

’r:’sp« I tfrc8|s^3?tJ?- 

3?t:?t fenf-gs ^fcsii fi^fb-ir a 

C?r^ ^«P?l ?ir« 3fg^ I ^^5%:? 

^Rcstf^c* «fMl c^, 

'5it«rt4\ « nc*i?i Tm^ I 
4^ fifJTCfy %im ^^1 £rntar=T c^r, 4^ 

aftc^5 ’tna 5t5r ^tc^, »lta « ^c«i5 
«ic?itw3? cn^ ’ifa»tlt‘r i «i^ii^ JTft? 

w« 4^^ 

sf^sffta i«.>Tsf^c¥ ('si<f«s 3t9if*f, 

A\^ ^tt«r 9it»rtc« 

’fsf ’tNNI's: «in 

I «t?r srr»c«t<i- 

'8?ti?93r 5^r«r s^r^it^fca 

’tm'fi « «f5;^n3? ’Fai i fH'ftP’i 
arr^ 4 I ^'Sf 'stax®? faf^i a?*? « 
?t®t'T, caff, '«rt^'®i ai '9<¥®i- 

^fanta 4 ^^ »fsrca cafsii 1 
«iu 3^51X1 Wtc®a ^a? ?Fai 

I 4^ naifsiSa ^it^txaT > 1 ^ 

aiixaa *ixaj| s-* ^fafta aa^*? ^x^a 
jjxai wtc®a '43?fatx*r cat^g 

C3i'«ai ata 1 

<ft5? 

5rcaa a® atxaa cainta'S a^aftx®a atxaa 

'Sftatf ^ ® ^caxf I al^ff fs 

atxaa Tna if%a wx^ ''sjfa^ *rfaat*l atlx^t- 
cara nta ffxn caffr 4arfa >rt5?1 *ft'«^l 
art ai I nai 



«t«r«*r^in 


’rtfJTw^ 

n^t9 mw tifsr 

«ifsftm «f5fq^i «i<«(Ef ^ 
»r<tfV^ f?sT '»it^t-r c>i^t^« «irtc^ 
f^ai •rr^ ^rmar^*^? 'sitwt^ 

^t51 nf^»i ?n:«f 

sitfS ^lijtPr «itst5? c^tcai 

K^rs m] «rt^tBr% m 

cnr^ ^1 ??, ^t?c9i ^sit9tc»f f^sii 

<stmcnl V9iiT f%3«r ^ai Jiigai 
c*i\®tc?ria faaa, c^f^f tsflt^a afsr ^iRf^K-t 
c^c3i ^^-€tf®cata’F I cw% atc*Ta 

•tacaa ?tisr ^srf5f ca, 

'«itc»itc^a «f'®ta c’^fc^ f^a, fsiaf^afa 

•r«a'ef*i fa^is 

atai I ^-«an wt^n ^ta att«f 

?af 

^ita «r:atc’t ^ft^fta <4i5 ca?:'^ ata 

c^t staf-sft^t ?? I ^^iia ?fcaa 

atcaa c’SFcsT’e afa a^s^tcasa at«a 
ati, ata nscaa nh '«ftaaia atJ^taf 
^ara laa^ a'?, afata ^sisfat^ ’pf^waa^tca 
atf?ca caia ai, af% ^a’ssfa'^ i 

ataa w atcaa ca'^saa sta a<tca 
^tc^a §fa a at atacw I 
«faaas; atataa at^tl aaifis, fai^a^: 
fa?^ «r'^aa-£ft^ata aaa wtc^a atcaa 
’af&i ^^tca ®ftara^ 3?t:«a a'tf 
'Bta^a aftc^a atiaa a?fa ata ^caa? 
^t-fta aa»ta arafiei i '«rtnt?a»n 
at"® ’fat ata fa i *t^ka atatfaa 

catn « 5i^&-«fr«fata¥ atcaa ^«a 
fcaftn. Pfv a'aa«a'a®i «it"rt?«*r 
at I ▼•ta ^faia ^tcw fit?a? atai 
^ ^t^'sata at fap^at^a cacf ^f^afttasa 


^ar «rtawta^ vaata ^rcw^vri >T^*r«fca 
aiai^is cafe® i a^aa ^faF ^aw« 

cafr-^tf^tata? aa (»TfCsrl 4ffta *fai- 
at wt^c^a atai «(tarta aa) 
ac*i afa-'ijs* aa i fVPiat^caa at«^tf®a 
atancaaai «rr«^tcaa 'sitl. «tta-!r. 
i-iia ^aata ^Raaa ^na^a 'aa^ aaat^ca 
catn- 2 ff«cataa i ^ta-v ca 

ftc«fa fa^t 4aaca arK ®ta 'iiaiSa ata 
ar»n c*r«i~'alB ®ta^a wtc®a, afa« ^cari- 
caPtatc® «a ^sa i faa c’tsi-a 's^aata 
^t^. '5ita-b-iia a?ta^a^ aa^l ca^ i 
aaslitca faf«a atcai ata^a catn-^rfiicataa 
wtc^a atcaa ata atatfaa ajtc«a attaa 
fast fitaaa-aK ssica i lawcaiQ aaca 
cacta atatsffta sFtanta fa^a 

♦lata ^itfaa) aaa aftc^a ata a’ta afca 
m »racaa ataj^ (aaa) «rwaa- 
aF®®a a^at asa s^cata i a^a a4 >atc®a 
attaa atar «rta^?>fa ^faatwaf aa aa'ata i 
4af«\ 'sifaf nfaah ata 'afpta aa^a, 
a4t?f®t?SF (?aa at?i ata^t® atca 
•aa'; a^aa^ 'gatft ^a ai i astftfl ati>1' 
arfa a^sf att? at^t akaa ^ca aa- 
«fa at'st^ caa af« -Bittatf •'atw '«r^a- 
iJt^a a^at^ atta i a^a aftc«a ^aa 
a»fa ata at«il cat?, ca«fa earn 
«t^cata fflc®« aassj i 'a?t'?t aacaa %ci 
afar afa atatafaar araitfaa atai ca\5 
atai aa, aFt?ca afat^f aftat^aiS® 
it^t^a cataf« a^pi at«ai ata i vt« 
f?3ff tat at cla catata ift^a attaa 
«rata nap i ff« ’ttai-f^. 4^5. faf. '^<t^ 
atai-caaffia caarttyfat^® wt»i faf^a® 
^a^ta «ftaw «Faca if ai it^t altt®l 





«farf*rR5 

’ff’ii-'ft. -Pr wfw^^ f^r*! 

'»f»i ^cf ^ I ta^ «rt?r 

'aflB si« ^fpfai <at c^. m ’ran (»•- 
f^iic) ftsfl ’3C® ’ni'T 1 

'a^ «ft^w «ftw?f 
«fsrt?tcn 'Bi5{C*it>r=T ’It? I 

Pci? ^caicitiJ ci, «??? ^'c?’? ®itc^? 
?tsi ?fai ^c?cf. ?tc?? i#?l ’i^csi^? 
^t^ «itc«it^*fti^? P'«3 ?11 

«i^«a? ?ic?fl c? C’ft? i^c? <a^«f9i ?*t? 
FCi I f?Mtlc=i? C¥C«r 

’Fc? CTii ?c?cw c% la^ ’^t^? 

?Pi ?^c? ¥?! c?c^ itc? 

uj^^tc? ?F?ici' c^? «rp5 fesr 
i<« ’Tisi I nP?t? 

>ft? >r^<si? nt?c»i <a?^ ?p 

?T??tc?a itc^, ^t?[c»T ^tsc^? 

>«. jPifljf c?^?[ ?tc?? CiC’F 

'«i?tiitc*r ?t^p5 ^•* ii' N itwi’sp it^Fi 
c?c^ itc? I 

«ar-i?t?'^I'si*t?t5r c?i«rqc« iPtan^s 
?«? •a^^?tar ??i 

'afe ’F?! ^^tc’i Vii 

cat'll fjt I '*iiF '■ic^fi'tf^ ^rsitar" ?is?c« 
atsi ?*r3i ’Ft? iits <2(c?tcn 'srpsF^? it'Fi 
it's?! it?, fii iic? ??titci? 
«i«tci arfi ^?Tit? ic'F itcfi 

i1S'*ltCi «[tc*it^-«I»[^C?i5I^9[ 'itC^? ipT- 
*rt'e?1 cic^ I ifc?? ci citi 
iic?^ •a'^Pi in? if?i I 

« ?fPl? 'St'tPs CiitCi iiWitil. 
ciitci^ «ii^ ?ftr'«? ?*|ir ?cii 

i?r«: ’■lit!^ ?i^<5 «fP ici? 

ititij irSt^ '■iwi i’ll?? ii 


itC'® i? iTiltC?? ?ICit»f *tt«?l it?, «t? 

fe*rc?t% ?i ^it?i i??r? 4£9tii ^tc? I 
«rci«Ff'® itii ‘a?^ iisfstfi® ?atP 
"sit^tci? 'iP? ici® Pcii ^Hi^t ic? I 
'a^fiC’F ^tilci? ^!i?P?t?Ci? 
iS1 fep® I 

'»it?tw cici ci?ti sft^?, ?«il—c<it?t« 
<a?^ ?ti^ai itiJi’a Pitci 4t? Vs^ citfS 
CF^C? i31 i? I it?t?i«I 'Bli 

«fPc^ ^cis iii i?i I? I <a’fc® 
^ac?? ’Fii «ip5i? ii ’?<t<s it«s '«'»'• cifpf / 
ci^?-a? itit’Ftr? I 'a?t^ '«[cii‘tf's ipj? 

i^c?? la?^ i^tPiii? itC9? 
citit=f Pc*f I i?£^i ci ?ic@l ui®Pi 
uq^ 3ftc^? ^?f®? ^'il P®t^Ci? 

p«t? '«rtci P I *r2lf^ 
ic???! 'SlPitCi pat «rafii-iiiP5C« 
iC?iiB C®ft?1? ^tc®? ^®f vaisi^i^t? 

Pi cici «ig? itiii 'ac? Pc?ci i Pr* 'ai- 
va^B-i aftc"'®? c=5ft?t? >—i** Pci <55^®^ 
it® ic?4?^?t% eftc*®? ^iit? «»-►•% 
?ts!i '9 c?% it'«?i if? I fi* ii- •a^S'^ 

iti?f ’it? 'ailB 'affii^? ciftit? 

it^ii 

ci?tc« it« ic? I ii? ’itc’®? irs? 
'8i^P?i 'alci, isPi’^itCiit? 

it? ijilt? il? ’Fii-i'i^l i^?^i 
it? i1 I ‘asrc® iiS'itCi i^i i?li? i^l^? 
i^ti ^?1 i1 it? it? iJiltiCiPtl 
ic^ itc?, ^iF 5 ti ntci ii i 

«itciPi1 Pil '®i5Jt?r cici? 

^i?i nitP? it9?rc*r ijiit? iP 
ill if?i « i^?ii? itc?ii i'^tP ^ 
i?it? iitc?F ^1 ‘ii’l® ’ifiTiti ii'i ’Stii 
^C?i cici? ’SP’Fl ‘ii^ ^tilt'SiP ^i? 







••mifNr wtn « ^wtn 


fsi'^ spc? «»n{5 f’jf^if »!?? 

«[ttw I *?tP 
^tsfi ^ti c^, 

’fr? 82•»-«»€•• c^f^ / c^%? <4^^ 

«fnt5( «r«ft^ 'e Iaitt^a '«rt«'4l ^rfscflt’f 

nttii I ’ttf »Ti^^ 

=a:®9t^ ^Ifa ^r? 

c^, «r<(t*r ^*ftft*i 

apsfl: c^l’F ^a'JW 

Cflt’t“«ff«C«t«f^tft >4^^ ’fta tffrttl’f 'S!5?^»? 
4rf«f^it^5i ^'s.nt'ffsr I «risf^rJT- 

«|f3Firrt <4^iT 

«rwt'5f3( ?? 5J1, wisfttsia sitifjl 

5|f5( nt'em ^t!r I 

cm T^% sucf I <4c??f 

«ryf^, 'sit'S'i, ^t=r’)[t?r wvs 

»[v?^ 5f^8# sF5^t?l «ri1lt3r*T 

I ^1 Sit '4t»ff F9SI 

^C»{N <St5‘r ^tl Sit I »4t?5 CTO 

31^?TO5 

Si^Si st^tCH?! mw n^5f1 

«fciit®r^ ^Ir! 

•rf^ iff^ * 

4t5i^ «r<(tsr I 

^3?"t; ?r4 '« 'fti ^<i.*fttrcsi? c^ipar ^f% 
•ttCSf I f 

^ ntctfi 


nf^if 

3Tt¥t9T si?tin5 SfCW <4^ 

cnr9fls»it*( I ^5?:^ 
[^^5? fassist wtn®f t 


iifir ^vr f\w »4^i «fttfMt*nf 

*iw sit3i rt 

I «?! <f3 >• 

m ^?n i^cfci I 4r^itt5t*itc^ '»Jt’tt^ 
»la-18 3ttC»I (4^ C’pai 8« *4^9 

n^ I ^91 ?c!iti 

C^, sr^s? «ftC5i?l ^ar V»isi“lt»i fC^, 

Cit*T-4lf®C1lt:<i 

4(ntafST'« *ftc^ I 
^lr4f c^, ^cara w 

fsiat «ri^5iiT-4fe?t9 «lcnTO« 

c?it?r-^f^«tw*f I apsf-c 

3lfa aft^g «if« c?'Qi1 ^zw 

<45^^ f^sTtn «(f® 

si^sr ^’t^'55 n^f »ttcs{9 
« '«i?^9tsr F?!Cf I ‘4i|t'?i artc^it^- 

'«it*isr <rtsi c^t«l 

w TO 

ii«i «4^?) ^cic^ I ^ncsis »i*iir 

toI WSf »f«srl ^4^ «I«t|5 

^<rj(B ’ftw »iWcsii 

mm ^^l^^ a^sj^sicsia stt^tc^T 
jf*i3(?}tii •^f^T[ «it;i-^tar3 JtaitsT •ft'^ui c«tt^ I 
♦tp5>t^flp ^4^ TO? ^»<fj 

?c*? <45^^ «rHi ?ai »itff, 

sttsit® nfii^^'si »it<fsi 
?C? ?atsf %h ?«1 TO I 

nt?tn) c?tsi c?tsT «rfsic« 
f^5ils <ft5i ¥»r»i nT'stii c^rs ntr? i 
?r? ftotari ^^z^ 

c?^1 CTO c^, efcTOsi*!^ apt, TO 
'#4ir «rcftc’r ^n^'5‘ "i^ 

W ?W 4*1 <4?? 

?»r»t TO ??[i TO I 

*ff*RTO ?a?(8 ^ 





fSjn 

^?>n\»ipr5 c^aj apii’^: 
c^-esi ^cwE I c^aj 

lilt tr^!® ^c?rf f 

<fc*ir c^ «ftc!f?r 9i^*fjf?f. 
c^tm '«^c^ ^tc?5 =?ni» ^sra5jtPr«?iij:*f 
iifsiJT 'fpR c*rw:^ I mi ^^Tft ^ 

Bff^« 4t^t«r5r I »!^*rCt5? 

^Ffli I nl'i’Fi 55Fc?j 

C>T<f 1 C’tCIE C% catn«l mi 

^f«l ffg ^lf^C!f fwcq nt? T<5T'®f ^tc^l 
»i^t*r5 '5rt3f‘si‘i c'Tc^ c*rc« *ftra i 

n^^i «F« c«f«n c’tci «, *[tt=t?r «ff»ii:^ 
»iTa >r:flr=f1 f^i^i I '»i^"t ’^tl8 

*1*19 C'fS^I ^t? I 

“ic^twc*i9 c?«^i 5^1 

’fr«it?i*i n^r® «r??jrtw «(t=r 6f<ii 

c^c® c?iH*i ^^1 I m»f 
nt^C^ ^ff ^-'St’T '5igi<5 

c?t*t*l ¥til Vi, ’r^sr 

c«f? m I mT. 

c*i!it^t '^rs^ *ir«^t^^ m C5i?t^ -rc'35 
«f5sisi ^t^ttsii ‘fll =5T«rm 

c’RJisf V, ^f*['Q nc^? 

% ^ I 'BlCSTf Bt^1 

-<iit»i ^tr^n f?w «t*i^ 

Bfft si^ ntc?j I 

3|jii m^ir. wfRc« w cnr® 

’[tfl, m '« ^tsjJir«r«p 

ar*i?tW9« «rc5tafJT v i 

^siH '«fll?Ftt«1ir stf'CJ 

3F®nf®c^ 511 mc»i *1^1? 

<ttt^ I ^vU 4<^mai 


fenti ^ I ^m9 '^fr“rf%»- 
>T?8p5tf9l® ^?rf?S tfiwtarif 1 «il^ 
^t8i<r ^ri mcf i 

V I »rr5, !S!t^, ^ «'Bffsr- 

^t«!lt? ftR? 'Sftcsilbsri ^ai 

I ft's a Jlt^tnr '<1 »[hTCH 

’ft? ’a® 4f® '8ft5(ttW9 

c^!«?i V fn I <fl?n 

5)9 C^, 'Sft*tt® =5fH wr*ir« ’IM- 

’fR(S{T*i ^ita, m 

V I ata*fi c^. 

5f%=?ta 'iia'fS "R®? at ^^a"«ta ^ji® 1 
ataR i ?f>(®i '«ttc^, 

'51 utm 5|ta, m •« atir 

fifca'Q nt'«ai atca *ii i nm 

V m, ^’tfab^ta 

^^9®ta apRi: R»i jpai 

5l*sa I uql faara >ma®: ■« 

5Tttaa '®ii?’(t® 4^15 far-ia '|fHfl 

3r^*l ^ca I 'ii^ain fs^tatata n'erc® fag 
9icaa*tt9iai sta aiacg ac^. ^ifa^f^a 
csiafal ncaam f^t^T i 

^cabala wws atat? ca, 

'sitatcaa fac-fa aFca at^«i1 cTCi 
*fraaK ara, w^aaaat?, ^a®5ftt®a '^sf, 
^ali ^fa *1^1^ aa i ’la'oR '«{®ta 
^ata *1^1 aai ■s^ta I <iiwcai ffa- 

fassiatai <iia*iS ftaaram 

^r^caN acacJ?a i ata ca«ai fafas? 
m *taif®i ca aRs^atfa *taif® 
a^ai acac^. a'C'^Ra nitca^sf 

c«ft«aita a*il v\ *lf^a 

a1i«i 4t m^a^a 

V I ’ftwa fifatca caai m ca, 



iit^r« 


t ft, ^^<iii 


4tt^ > 9?V «% J|t®FtW 
’l«J»Ttfil^ I «ff« «• 

5?f*i ^t^apr^js ^tire's 
^PTI 41 5|ft<faR «R?»Ttc?r 
wftc'e ’fc®! «rts(*( «rt5r, 

nfsr, *ft^,’fsi, *r«rtai*c*( ^t, ^«, 

va, «>, '« «>% W(ftr?F I 

»jc»fr >ftrtw 

5^F?t«r <f^t5F:ii ® ^'e«i c^r^ »«,«•• « 

ii,8** l?t=r I §«« a?tc^f ^t'^a 

«rt9 ^ '©*1 cac? ^c’f'l^ta i 
4ilt^1 ^«f '« Pia^tBsr astcfa mw 

c^^e ?*cai:ii 'daatfaa 

aja^ta« 4^ cai^ cncil I 1 

•i?i‘>pi 4^ aFt<3fc*ni 4^15 '«rTi 

«a9*Ttia >»«><•-«»•»’Ttw «tta >*,••• 


^MC?! «fti ^a*« 

•rlt»l ¥w «rPia ^n^^s-si faaw 4ait«r^a 
fenm c^r«^l wii '^%- 

^itratsai a^api cwat ata ca, 
’psia fag cappci, fair ciiaa saana fag 
'srt"(i aai afcsg ai i aftastr? caata=® « 
«r^c^a ataatai “itaa, afa =i"»fc# ataejf^a 
^ajtfaa «f5ta aaata a«i, fanaa '« a^aaa 
atai faaca's *fJtra8F c^rt^ta 
caar^f^ aaacaa ^r^taa^i ata aca i 
^^isstfaa njtra«f c^rt-artcaa 

ata^iJ aai ata i a«ra '«tKtm ai 
aca'Q faaa a^ «ratcta aaa aa fa i 
^aai 4^ at^saa afast^rai araaaa at'i 
a?ai? ataa ataca i 4^ 
cata faf^^ ^aj ®^tai carl 1 


*fa®ttaa IRsata aitajta «itatca a? caaata^ aafaacaa ata 
•aaa aatl:« i fa« ^tita acar astai'^a ^ta catata ? 

fta'tatc^ «tc?r atai afaatca, c’tI ^aa aatl faatitii it's i 
«ta^at^ai ca caaal astafifaa, a^tfal, ^ija’ita at^ catafaal 
^tatcaa ac^, 4l 4a aatl faafaa tjfaai 'latfn^ta i faatc^a 
iria 4raci naVtata all, apa aara<(ta« 4c?ca catafaa ilc« 
atca ai, ^t^t'e a^safa 'sfaatfa i ^aa aca gla, ca-ajf^ ca\aa 
^tatlatcg, caaq ca-l iai afa^ta acai ^laata la afac« 
r^lta I «ta^| aitatcaa a^i^fa, aiw aat «itatwa ai^ i” 

araftnersr 



wt«f 


•ifflc’i'n «fnfii>ft*i 

« f63«5( I fafstnl 

^5 m ^c? f^ra^*i cBtac? i 
'ata f^aafs^a «ratc»Ta^ nfanta at»Jl 
fafaa fa^sst^r, fin, sitf^^r, 
at 5 !caa ’^ta acajt ^ta nfacai-ia 

<frf^w aiSci? I 

fafsar «itatc*ra nfawna 'H^IS 

wfatsf^j i ^tc?a ^tatc?a 

wap c^cail fa fa? ^ 

's^ ca fafaa ^fcatafw^ "Bitaai n« I’^caa 

^Tc«f ^it’it^ aa. ’sflatcaa c’rV'Tf^cata 

« «ra»ra facatac^a c^cii« ^tcaa 
faa 5 t^ ^sf aa—>ftr?c^r, f-ltR, fsai=f?ita 

nti-n’Pl ii^fS fafil ^ta «ifa?Fta a^ca i 

«ftarcaa ais n^-n’^caa'e sfta 

ast^ ^m '9 ^tcaa 

«itatcwa ai 'iia'tar^ta cata^s 

caa 'afaai a^ra atff f 
n«-*f^caa ca «fta «ittf, 

"ai^a^ta a^raa ai 1 '«tcaa 
aa f%? «iit mala ’rsi^a faias 
'Bfcara^ caa faai cata maa 1 iiatca aa 
a*ii« Vf cataitcaf, <a^l nfaata a^ca a»ii 
aa^ta 1 aa aaic^ ^taai ^tataa^: ca^afta'I 
(Consciousness) ^gjar atf? I ca^ata 
«ra^i ac«Tl *lc*^faana 

=atatcaj tn-a’r-'aar-Ji^-’^t'fa 

»rr« ma atf^r 1 caat«J«caa 
faf^a wta ^al, ap<» ^l^ta ^ aaita 


ac^i ca% 'sra^fa atai faafas 
aa ^tatiaa faf* 'e ’tf^a i 

cB^ata ^ai 6 ^a "Silaai c«fac« <11^ 

at^, caa, «a, ^t^afai, ^ai, ^=11, fa’aal^itfa 
^itatcaa a? fafpsi ’«qka’r •« sfcaFtc^a aw 1 
'Bilas ^a■«^5a *?ca a-siai « fs^iaicn 
cs^ata 'fiffH at’S 1 fesT'sa ^ca cs'^ai 
^«.atfa^ ^a ’?sfa*(!n fs'si, fa-sttsjfrvs « 
'Bjajt'ai ^n^fasa ain fac? 1 

acaa aac^ 'qfalcaa ca ata‘n» 
'^tc^itcar fasta aca c»ac« ?:Ta, n«-n«?ta 
aa «itc% Rai 1 «(a]|« fasata^ Lloyd 
Morgan 4{a Law of parsisnonyC^' 

ar«i «il^-fa55|afc(fa ^."s4 afca facacaa 

ca—"’"In interpreliiig the behaviour 
of an animal, the simplest interpreta¬ 
tion, i.e. the interpretation in terras of 
the lower, rather than the higher 
level, must always be preferred,* (A 
Dictionary of Psychology—J. Drever); 

fa^t« araj ai ?c»i 2tr%a acaj §a®i5a 
?Fa«ta -^m m i 

«ft%a castai^ aa, a^'%: fa®t^caa 

^f® 3?cai ’ifa^ta a^ta^a 

araa^tca faaaa^ia ajtaji ¥ai 1 
'Bi^aaa a'W '•ataca^^ a’s-a’sffa ^teaacaf 
atfsi^ «tf«f^ata affaa ma cacac^a 1 
'3itcaa a'5'aj, acai cs^ata 

wiai ma's afa ^ttaa «rr&acna ajtan 
fal ata, a&taia ^liaa csiiai 'aafa 



•'SB ^ V * *i nm 


«fr9*fi I 

«ff«f^st »itia I #tcfa «?c®, 

«?t5s‘f®f«i'e cfW I a *[ 

Ufk^ n^’rK cn 

c'r^t®i«CBfl f^f%5 

m ^c@r C5^5»1 ^1 

*fC5f3 4C9taFJl ? n«-n's?ic*r5 SIC^I? 

'Bif^'f ^!!ta c’f 

*ic«fT c^r’tj '^U ^9! ^1 

'»[tnsr cathc^tc^f^i *ic«fil f^f?^ 

r^zm 0^^ **1^ 

srcs^st c^, '«f*f^iH5i «rt^c5f?! c>r 

'It® *lti! ^Cfl'--^t3 

Tn^ ^tctf^'Q c^ »j!T «?!¥:'■» ntcu, 

C>1 ^t’TC'S'Q Sit^tsf I f^’fJt^ 

Decartes c'«1 "<ll^ ^C’lC^sr, 

«iNl rsf c^t^i «ftfla 

*i5(c?i®9 «rtffc*ra «?tcf ff^i, tii^ nsitii 

*ft^tfl 'Bftc’f ^t® 

«iT5irtf?f «rU*nt55n 'SfHts 

fJIJSffl C^ 4?^! sfJT 'BftCl, c^ifei ^tf*i 
»T^carf ntffl I T<f^ It'?! '«rt9 

C^ S!t5{^, ^tt?^l'8 c^ '«{|C1?, c>t^1 «ltf« 
<(l« ? '«ltpi C'®! 'B|t5 

«rw *rtf^ 5(11 'sf^TF «[gr siIsjot'® 
m sjif ^tc^, c'^f 

«{t^sr «rf«®®t?i '»fTC«itc^ 'B^rsr?! '«fTBii*rc^ 

f^C5f^*l <41 f^l^tc^ ^fi[ ^nft'5 

I 'BftJlts siwa 

•ttPF I '•Tf C’F'^ 

vm •RW «!t5«*l 

c^. ^t® <4t 


n*5tt®'« ^ Jifsifn’? wtf5 ’R^*rt*n 
'stiist'gl ^tf^ '«!t*it® ^C5!« ’«r?^tt¥ 'st^fi, 

»!t^Ti:*! ^Tft-f 

RFac®i ’it^ I «f3! «it^ «fl^8r5f 
W «4| »r^ sfNR ^Z9, 'S’fs! 

■R'St^^:^ C’t'S C»! «f«7!! 

«lt*lt® ®rc^ I Watson-s??5 B^S’lCt 

^tBiW^fft^l (Behaviourists) *I!;4J« 

^Z^^ «I%'fC<F «lft^t^ ^®Rt9 n«F*ft€t I 'ita! 
sftsj««F ‘fl’ffB «t«T« wiSBi ^aftn ^tii 
'®ta '«Tt5an9 (Jit^if^^ 
^ftBscna^) -ita^fa«p ajKn Hfc^ •sfaN 
C^tcafBt^ I <415 Law of parsimony-S ^?t« 
«!nttna («in4tcaUna) <4'-¥{S 
fe«rtp*l I cn »icj{a 'aif«^ '«!t*{tt^a f^t®ra 
^tcJi fR^afc^RtC'^a 4® ^tc^ 

«f^ft® «Fac® ®ta \i:B 

4tB 'R! I 'SftBaiatiftai 44C?? C4 '«r^^t‘ii 
4Fcacw=i ^tc^fa c^r^ '«fa1?r®^l c^i 'stc^ra 
4t4a^ aft«r i c?t:?a >fc«r 4z:4a ca 
'«ici^^, f4*5a ^rtsTS! 'Bi^^ta a^aft 

5^1 j i^li^^'Q ntc® ca, 4^! ai cb® 41 
<4f&1 §5® ^attal nfait*! (Product) ai 
«rr®f^ai I ca^t?!ta ®tca £444 

?[£aa sjj^'^ta »?!§ ^w, i^ac®( ai cac^al 
faiiR 'Biaata C'®4f4 ^ra C5®4ta<i 
§«a 4t^ I 'Sfcaa ’jj^'at®! C4R4 

cai^Wa ®ta 4a» cB®4t^t6 C4^ a¥4 
^4^1 441 C«r^ <44^ C5®41 I 
4 ^t, ^®at^ '5f8c»F^ C4C4 fac® i 
4t5?4 firt^-8fn£®al '^ftw 

®ft?ta ^4i4ta c«!^ ^t9!« ?n®! c’l'S ®<PfB 
4tt4*ti faa'^caa ^ifafs?® atatiS -stPs^a 
5fca w®4 ®rt*r-c^t4i6 faf®® ^cafaf^i 
f *f *rfa-ir4[ a^ac® fat® nfatita 4t!?wa ft*! 



f% ^^ «rfw ? ««* 


iii*frf^« m ^ikw. I »it5(Wii ’n:«(i c^ 

Vit C>!®r»J« 

^§, Prm ®fc?fl few 

«icfecis, a?c*i c»t^ »T^ fe?i^^? 

?CfCf nfsc’ic’T *<t5;c^5 

*ic«fj ^lcT?[ 5S!5[«si H I 
’JCfJ CT?15=ltfl c^ ^S’ffe? nr«65 «lt*l^1 *it^, 
3l?l9I®U «ft%« SIWJ C»r^ ’Jsitn? fejl^ C5^5(1 
HI 

HC*fT« cn CS'SHI «ta «!Sfai 

^^Z^ I 

^gr 4^10 ^t5?l«| cn^ 'SftfH 

^ts *IH «ltci ( 'Ji^\ '»lt*(t3 

fH'5ir>T ), *iac^s?r 

«lt^Cfil HW 'sia^R’l 'Sltfa*! c?c^ «»tC?JI9 
*i=[ «ltca, Ht«(1 

ch'NI? ? 

v{^-*r9^c^f3 cif ‘siaff^ 'qtcf, cf\^\ £«i 

I -qtfl c^t«f 'srfti ^tii «iatf^'« 

«(lci, ^ra «itrf ^ta c-ftnata '»ia|f^e 
c'sl «ifHat<f f*iaff« I 
’f«-'n^ai ca ^tc«ra ’ifirac-ra 
far®5 jftH^ta Hear <2rc«a larc^ ntca, c>r^i 
c^i ^tw «itBan cae«Ft ’^S^tea <2r"'?ti*itH 

I ♦it^ aa nar cae^ at^e^a 

sfat’sf^ Xi^ %efe ata, a^aata 

aaa %aa facaa a^a^-si? 

afca 'Oftea i afea xxn wtm. 
ie0 «(ten, ^a la apca ctfsea fek»i 
at«itai ^tcaa ca ^ai, ^i, ’»itatH, 
asiata c»t aarai'e ^riare^a 

fag ^aa^ta atatras atia ai i ^ta cata 
ai aiafc*! ®prna aten gefe ata cfa ? ijata 
afa ai ama, istaw atata'oreaaa 
aca c^a ca^fea ? a^a«?ta ^w~ 


a*i*Na « 5^4-fa;’?« «RfH? acaj^ «tca« 
^taracatafe 5 ca «ci i arii'??t f^a 
ai ntaata afafsai gfafS ^ta ai wtai 
'«itc^ ? aaata aff^a 'srfa’ta caaa«i»t«ia « 
'«it«'atcaa w "siw «raT?ta at^caa 
'«it5aiaa Vf acat at^ ca^ ? ntj-n^^a acar 
fafaa '«nttaa'« fifca*tc^a afaba« c'^isi '«jtaai 
'Bfaa^ caa atfa i a'rc'^a catcaa 
c«(?ta c^^ta a5» atfac^a afa' 5 i, catacna 
'ftcaa ara^l atat ^caega, 
fetal 'Hi a a a?s-n^a 'Stt'S cata « 
aitcaFfcna afasa caeacgai atft 
aaa ^ta at^tcaa at'saia, at^ aaa ^ta 
a«>£aa c^iaa a^ca, atnt«-featfet 
aaa fafea ^^ta a^ «ica '^li, caca 
^arc« i^a ca, ''®te?a'« ca^-«Matata 
cata ^teg? a9>a^<?ta near caW^catcaa 
^aita« 'sreaefl cacaega i aa? ^ta «F»ita 
fa^ta afca ^®r ^a'fa -fca a^^a 
ca^*«f^tatacaf ^rt-st^ '^la i fa^a ^ta 
cw fa’iftfa^ a^ca fawa' ^tas 
afca c^tc®! fa^ata acat^aa a^aata fecafc’S i 
fa^«r^£»ia faf^i® ^aicaa near «tcaa 
sjuft^'^tffea If«r^j5 f«f "hI 5?ca 'sd ai ? n«“ 
n^a wKFtaa ^c^ja acai's 'sitaai ^tcaa 
enW^ratcaa «i#t-f caac^ at^ ai ? 

ca ^fe*1c^a "aaa ^ai:« 

mia 'Ha^ >itaja^ *ia=3ta'9 sfatata ^ac^ 
ntta, ^ta« a^ *iTm •i^caa'a my 
•tfl^ftaa ’tt^tcai *it'sai cnrgi cac^it^fe 
^afa^ atata caa, ^te^ caac*i^ itaata 
a®i atta '«[tea[, ca c»tt=¥l0 'stc'^a 
caawl ^t^i a^ia, ^tcaf c?ai atai^ «tai 
fer 9 nWai ^^c'sa '«rffe5i^i aca ai 
f«f ffea caR® ‘Haa'a ffea ffea 



t<09t 






w fc®i 5T /1 ^f^rsr, 

*iflf- 

5t5i^f ’ll? 5p«fi «rc5?c^a^ «fti»i «»trf i 

«itr^ f> =n. 

oicn^^—c^ 

C’l 3l*|gitj| JT’lt^ftJ? 

4ilt« ntC5 I lill 'SfJfCef |5 
C?«!I1 C’ilC^ ntc?l I S^T^tsj 
C<Pl^5!tfl H^fS ^tBt9 sil«fT 

I <>ff5t?f f^l 

q;t-4 #tnr ^<11 5t«f1 5t911 I 
»iw ?i8 »itt^ f^?i—14^1? f!?c9^, «fna{B 
=^f*fl I «rc5rw «(W r^g 5it c«fcf fn"ntltl5 
I C>T ^r^C’T 45^16 ^ttl^^f 
»lt?tC^IJ ^»lt9 #tf?fB %af?i ^tcf 

«it*ic« c^li ^Faiqi, 5imt9! c*fr«ii 5»i I 
■^nif fSfsf. 

4’ita'e sji i w 

c»i »it^ ^i5 f^c? s^Nc^il I 

gcv c’f^i I't’fi ’itaj I 4^ 

^tca 4?fei ^^1 eitl^ cnia ^ta ’Tt^tcai 

c>r ttfafei f^csra ^tci c^sf ^ti»i*il i 
«ta 4atija '»(tMi*ia f<F ^ta 

’laMtiRa If*1^1» 'Q 4af 

'vata if^a^ta nfaaa ^t«ai atcsf aif 
4^ !n*»tt^|5 nta 

«lffl5a I 4at£a «ff6ta hwi 

•itl^ ffei sfi I at»i cgi? 

511 f?ca W “fa5T^’F c%z^ 4^18 w 
fata 4taff»i 4a*N ^ta 4^i5 4rt« ijtc^a 
^cita aca at^**f «r^“i8tc^ ^fsta at^ta 

fHa «ta| JTt^tcar af»ita ^tfaii? 

facaja mm c8ra 4taft»i i 


awj f^affy^r® '« mjrfar 
^Hi =fat8! fa-5a^ 5ra<facaKj aa, 
f^F« ^tcaa ca ?c»ia 

na^ataa aasitf^ -« aatsfff® ^rftf, 
^ta 'ffa ^fa ^rati cac*i i 4^^i- affata 
af? 8faa ^ai ata, ^t^c*i ^rac®a acaj 
caKi caca alarta atsFta ata 4ca 
afaif^^^tta ^taata «rt®at? ^ aca 
caca I ^tcaa caaattata ®aa 
ara '«ci 4a^ 'sit^'^tala faaia 'stcwa 
«itti^ti 4aa '4tata ata«i aca ca, 
®a caatc8i'« ^aa ®tai atf^ta ata ai, 
aa\ afaai ^ca ^ta?aa aca i 

at^, ataa, ca^a ^rtata aacae 

«f5aa 4f®ra «ffw®3i «icaca^ 
atacf a i 

^tatcaa 'attc^it^ai caca ^taai 4t 
faata <aia*i aac® ntfa ca, a® n’^aa aa 
'4tca, afa« ®tcaa aa!Sat?caa acaa a® 
aai faa^taa ^ac®ca a«-a#ta 
acai'a atafaa »ria '« aa®ta ’sta^ai 
^tca I ca 4ft?t a® ^a*®, ^ta aalS'e 

§a® I 

4faa c’la aaata ^tca ^ta 4al8 
faacaa «ir® ntia-nt^ata ^ aitaa*! 
aaata ^fcatsR cata aafa i ataia ®tata 
»itatcaj aa-ncaa acaj «tcaa ^fta-4ata 
aac® *ltca ac»j| ®tcaa «fc®icaal ca 
4a^i aa ^tca. ®1 lac® «ratfaai aa ai i 
aca '»ftaai aai a»ic® ♦rtfa ai, 
®tt ®tcaa aa «rrca ^ai, ca aaca «rtaai 
fa:acara ac® atfa aii aat^ aaat^ca 
wi fai ati-*r#ta aca ^taai aai 
aat® atfa ai aw^ ca ®tPra cfta ®tai 





^ I rff^-c^ft?! *it?c^ir nwr^ 

w^Ri c?^r'5 *rt«ii ^t!fi '«Tt^^ 

^i?t '®t^t^ ^1 Wtft ? fN «rc^]r^|5 
« ‘fl’ffe ^^ ^tci, 

«rt*ni c’ffel ^t>T 1 csli 

*fnK5rt ^r«a «tfi ^t*(3l ftfiii 

fflf ^1 «Trt^ 4fC«T*F nU^- 

f^'9^ 

^^1 4rft«r =f3c« <snit>T *ft?f i 

^t*ifi ^tC¥ «itc^t»!-^tc^t«? ^^1 

^»I I 

cffe s»i nt^csre ^t5 C5W 

fV|fel *11 •ftCflH, 3ft9*l 

Tfl? ffti 'Sts f^'wc^ ^5?rc'$ c^h 

ifrss, c^H "I’s ^tsi fn« estate's 
ss fHfl ^1 '»15«JNS ^t?isi 
sfs <<sfsf sfls 


'St^l CS%\ ^CSS, f^'* 

SW'SI w SC^SI WW 

sti *r'»-n«?^a -sff« ’»T?^*i wt»Rt*!i, 

'stcfa *TC«f c*{»^tc*ifl, '«?^sts 

'»tS9j>T cell >« »!t«r5ri i 'bih c^c'st *f«- 
“n^s -fc^i c^t^t 

c®i Jt®<r ^fcin ^zH ; cs*i*t— s«lt?[esf '« 

iRf^ I ^ti[«i «tcs‘t's «ff tens 

itfn^ nshn'^ 's *it5s, n’fciii c^ei 
«rts 4f^ s I -Ha stst ^wt^c^si 

Resets srcs'ts-'st^i I sa*r '« 'stnatm 
f?c« •t^-n’pta jfiaf fsnc»i, sintf^ 

nti^cat 'stess faf®s 'nants '« nn 
^91 ^es ^a®*tt^aF ®f*le'® «ts fautii 
aFsei! sinnsts atn^ss mi ajtfsi- 
ajtn^a a^stat^l ^•nl'stcs si ntsen'e 
n^-n’^a ^tai ?ai«i nes^^T^ 'st?'9 ^si 
ses I 


«ftaft=^ «jf« ns#cn ^tftai si i csl ntffs 

fli\sess 'n^n s^nni*sai afssi s« sts ns« n<n efsii ntPritei i 
Cl n7l*ffsaFtl5 «I^CS ^gT'5 SffSC'SfS. ^*lts 
cs^ttS i«*ns *i?^s ^acst^frn fsf?'® sftsrcf i c^ss s>tit^ sts. 
«if^ n^cis n*5es'« s\snfl*natn'® «is^ n^is -nntfs's i 
I'^stsaFtens mscni nfVics statists i "*1111 nsytc'® 
in^ntaiisjt^ ^^^tn ^ niics ^sn i*’ 


mtet^ sp^flnenr 



csi's 


C»P8 wtf^'>rtfw,»lt*«ftfe (Lev Davido¬ 
vich Landau) 


CmijtW*! '6 *fi 

^|C*H C*r^ I 
r^% r^C^^lt'Sf^ aff^5tf^»?l 

v(« ^ip^ir ^tPrr®? 

^ ^11 ^fSw fn^i-*it«i 

d|7 5f«,3T? ^C*! 

♦rptwi I 
f5iwt’»in 

irPr^f^tn 'e f^^rcn *tr^c® ^tc^*r i 

•tc« «»ltll^ Pl^tl’T •f^l 

’Tt?i ttiar 

fl*i I 

»5is »itW C»lf5isi<art«r f^’Jtf^^t’TCf 
n^rKf^^i «f% i?sn cn^ »i^ii 

jrt<r c*Ttf^^ c^ir^9^ 

fi«i '« 

^*ni # cw«?i R^t<f^ai 

f^PHU »it^»ir®% *Tf^^ 


*tf5W 

^vn I 

sTtw f^f^ c^^Pr^i-art? *ft4 

cJi^si'srtcfa f¥P?c^i-cfe^f^“ 

^Tt»l 

*it«i 

fisw!? I »!>ir?t 'qsiwfli 

’l^<rTt?5T '« f^t*l|8c^ (Kinetics) f^Ci>i 

»rtc«i •^Ktfec^ C3Ttf«w^ 
f3jtirc»r ntit^f i ton ^aii 

^tast« r^Pf c?? tot-t 

ffr»H I lilt ’T*rei 

Qs^Titz4 w« 

(Niels Bohr), *ftSfSl (Pauli), ^W- 
C^ (Ehrenfe8t),l[tlc«f!l^t’f (Heisenberg), 
fsnJJtfl (Wigner), 3r<r (Bloch), 

(Peierls) « vi9tW n?t<- 


^W*! I 

*ftfef»ifl >Ttfitr«»j %*|5T, nt^f>»« 


C^T'efSlfl ’Tt«(H 

«tV5T^ »lt*«rt^- (R- Peierl8)-«fl3 

41 *fi^ cTtit^ti 

vfflitf^ I filfi«t*ici ff^^ti ^t«i ’Tvif wm i 


f-ii'ti r^«ti *tf9^ ijfvcii nfflsi nfs 















5|ft«f^ "iW^-im nt«p 
^^tc»w I »r*ici c3Ff<ffcii 

^tf^f *r?t<f^w?fi ^;^tcs9 

«it<fjcs ®tt^ii «itift^T-sf?t!? 's 

^ff[^ c^ta mK 

c¥tc*r5r^sj cnr@!? 

I m\ 

c^tc«« «i[fwTB=n 


c^tc«isi I nc« tit»frl 
5irw <rjt® I 

c»ifHsi4tc«f refill ^tPw 
f®rS< C»lf*lS|-Sft? ^i*- 

^t«f «(ia^ ?Fcsr^ I i»a^ jftc*J 

c’T^rtw f?f«FCf1- 

c^ffsT^jt-n *n:n« 

=it?^ I c*!^ r®f^ 

%41Si 1*1^^ 3ft*l 



ffc«c® 5?cT cs?\fi-;3’jc*i (i>«*) 

I %»!5i I 

®tw»jt*?t^ « WtCS? ftl I »ltc»l C^tCim 

caai f"f^® cTc*r5iirfc?rc*f ®tr^f •isiKf^wts »rww 

I 4^1 ^«5i I »»«» f®r!» ®|fl 

ci^ »rr^r®»f5T fit® ^rtcuM (nirt<ft®i-~itPi« f^®tc»r) 

ftjfcn ^tff>r»(w »iWfe«rt^9 ’r’pfH ««« mw 

(Diamagnetism) (Professor) 1? I 

^wtwi ®W^Wjcs!i5f*(-»<iw ®'? nf?«i wt*r »!P?t§?inr 






ri> 

>6^ 4^f5 <ft*t I 

f«f^ <ii?|B ^ 
cnt8| ^ ^wsr, ^t^i ’itc'i c»ttf®CTi« 
cw « <ntf^9it« 

fii»i I f? *fwt«fr^®i, 

C^rrrfwa *t<Tt<R«1 (Astrophysics), 

(Quantum electrodynamics), ’tltl’nJ 

fff*TW« «f?r ) C«F131- 
^ C®t«!T (Domain 

structure of ferro-magnetic substances) 
C^m-sut’rjCSflS^ (Ferro¬ 
magnetic resonance), CVWt^irf’f,- 

(Antiferromagnetic) 

(Second-order phase transition)- 

n^aptw 

fetn^rcTf’ij I 

«rtSaJT-4 slijfll «[tC»[5T 

*ffi c^T^ftw n?t<f^si ^«t»f *ff«- 

5^*11 ’fW’f I wi 

■(Lif8hits)-«aif 

I »ltC»l ‘fll 

nti^m nrKf^w* 

(Statistical Physics) 

*ni (Mechanics) '« c^ap®^ 

(Theory of Fields) f 5 I »TO 

Wl C»lt8l ’fiesffl ?tsf ’ffhl 


irtcvjr—W. 
ntir® ui^^trar 

?lftr?l ¥rtw® (Cascade theory 
of showers, >»ev 

^ W1 ( Inter¬ 

mediate states of superconductors) 
’i^aptv 

iS>8^ aftCSI ^f^- 

^-viii «it"6<srsT^ <f<ii5 

ffwsr c»rtf«c?« «rt¥torf^Pntt=T K 491 . 

(P. L. Kapitsa) »ftc»l I 

<ii| »it*«rt^ "jp^FfB ^^511 

"fif I ^^nas* 

^n] Vi I 

>:}8)-^»8a >Tt»i *(<« 

4c?if5^ ^w ^t«rtc=? 

■Sltsrtlfs^ 'S^fsT entt^sT fkin^ I 

>j»8o »ftc»i 

«lW9 

¥i?t*r f >;>8» sft»r >»8i 3rt»i nti 

V%\ fNPjWt^lCT f5nq5t*mta[t5 
^«rrfn^i ^ra*T <Mi^\ i»8^ srH 
»t. arfst ifr^ ^- 

jfWs*! *prt<f3r»i ^«fjt^i 

WSf I ^ ftCWfl >>88 ntcf\ 

»rf^6rt irf«mi>Pipr4i 

(Mechanics of continuous 
media) ervtn ¥t«ST J •el >Wtl 

w nW»tir 5^1, ftwires 





f^f*|r51, f^t«*l'« (Turbulence) 

i(c?tfsrr^ fcflsr i 

«rTtc>ni *rwt«ff4®i, 

c«rt^*r csrtT?sr '« 

»»8«» 3Tft*l sttaf.Jits cwt«\5f 

(Landau damping) =rtc*l «rjt« I 

(t r»r*( 


ifl--’8?lf^fv« (Smbto* 
dinski) \ 

598 »-i»t '3 JftW '*IW 

m Jftar^tfl (Viscosity) 

(New 

Phenomenological theory of sulier** 
conductivity) n^K- 

5^18 5F« 

^*lt« ’ItsiC’f 5p«lt>T^C?fl 
3Tta(!p8 f«fC-f5J Swnt’IT I 



ntf^ ftwt41' ««it*irt® (^191* ) 


w¥ yttJtir *ttsf I 

n«^ iftt»i 

•rtiii'CT 

«irtr=¥5T—’itc^ 

(Quantum 

Mecbanics) «fftf^ I 

HW1 fiF%5n-d»?ff5f¥Jt*i ^nrs 

^1 (nmm 
t >>tt >rtt»i ‘*rti^t*rf^v 


5>«8 jftw C8pai'®t'yfl 

^91 siwtfiwH 

>A^^ (Pomcranchuk)-uia 

’itC®! Cf<ft51 C=8, C¥ttt^ 

^»i fifin'* tot<r I 

>st4i-<v mx^i aiW^ Cffk 

^^91 ^t<6( (Fermi liquid) ^iWsi '®l’? 

fTs?! m »r^ «irTf^» 


C84 




(Conservation of combined 
parity) ^rfsf 'e ifll 

ft ftftl f*»fertc!rt9 (Two-com¬ 
ponent neutrino) '*rtC»lt5^f « ^fTWST I 
»>«( »iW^ *tcfi f^f5r^t»in 
n«rKf9wi f9«tc<f 


[ 9>i vfJl 

»!¥I ^91 ftffl«l 
?F«rr9 i59tf ti I 

»rtc»! f«f9 fmw (Kiev) few ■tffe»9 
*r?t<R9jf9 >rw»iw 

«r^t93!l 9ft95H tf1 »ltf| 3Tf5|l CIRM 

»fC99*l1 ftC^ST I fk^ 



»lKtfe « C9t9 ( JlCfl »^5 ) 


<99^ ^ajinsii '6 ?ica9‘ri fit? *tt9"»(r9f faptN 

I »i*l« f«f% (Amplitude)-t9a 9JtfJt 

»rfl9tPfN5tl ‘f%99ffe[f *lt9JN- »<lffe ’rc99*l1-*ti9 T1 I >»«»• 
»H[Cf9 tc»lflttf5sRtfS|’*’ (Electro-dyna- fetftf Cft9tfet«l fff ^Vll 

mics of continuous media) ff «iia^ ffenw aRlwWf 

. 4f H ¥^191 *itfeft9 *9^ ¥ <stif ff I 

,, .ni9^ ¥tl»^ nt'ftfe-^f »tt99nt9 ‘«f ‘flffe ftiltf fetftl Itr99*lt9 fet 






] ctre «»« 


^ ^lotn «? *rr?—*rtc9t 
Iftflpitit C*lt^ 

rr Jfwtcntn f«i fcf? 

urn «fl^^‘W ’!^'*rt*i ' 'St^tfl «ft^5T 

fft ^tc^ c^tn^rtrsf 

^3f 5|t| I »(tl*l >*|1 ^t?tJ 
f^^^'trn® VI I 

■\t''rt^ ^BPc-fttSa c^tt 

<6 •'t® 

^ *tfa^ 

’HI I ’ftc*! T^U 

n«rKr^»ti c^\iv{ nm, 

nfa^a fsitatai a? ^a**! ^r^ta 

<s{f^ ^raatfa»\ I 

•rat’i’f « n*itC9it5ata f’p ^a**!, 
«ra1i, a5 fawtat '*ftfe’-‘*ia «itr»Tt«a 

(^Wa 4a^ >faasfaai ‘?t^’ 

af»iai ®tffr^=f) i ^t?ta 


« ftita, Tw9 *rtspf fiiatca cfta*i 

ajf«s %9ia i ca cata atat ’Itfta Ttil 
«rtfaai facaFa ^awtfSiaf aaw ^aniitaai 
afac^ faa ataka fawtfI wt^ 
fawaa afaca? ca atai fatf call 
affli*! afac^ nfta—ast^l faai 

«tlai »i^ai tfai^ ai i 

9itaft§ fajaya ^wcftfB trwaita ¥«! 
ai^^ ^awtfaf arnc^a f» atfaai 
—ataicaa '^tafa a^aifii *aa^ f ^ 
atataa « na’aa^caa *a|ai ’i^'s ^awtfaf 
c^ttSl 1 

«jai^ fsifaata ^w ^ar»jfa« Ijtaf 
■« *ffea*i a^f's ’Ftataj 'Jta'f atai a^ati? i 

^ I A. A. Abrikosov—Akadcmik 
L. D. Landau (Nauka, Moskva, 1965) j 
;t I Zburnal Eksperimentalnoi Teo*' 
rekicheskoi Fiziki, Volume 34 (1958), 
p. 3; 

«I Colleced Papers of L. D. 
Landau, edited and with an intto- 
duction by D. ter Haat (Pergamon 
Press, London, 1965) 




?rrt^ Jit#ff?r 

»C3?W^^ ^T»r 


fCT« n®c¥« fwi^ftcfflr ^c?^{5 
^iw I ftcw *(»!jf5f^«>>Tt?f ^^fn's 

nft^^*i. >Tt'^rf« ff^v «TW'-«f^jf 
5r^nr«R «r^f« f^rci^ i 

«i^r«?:«—^5?5? f¥, ^zn^'e 

‘HiiH ^rcw §CK^ «f1C^, C^®f9I 

c=rft^l ¥t«fir^ =Ti 'sr?:*! ^re=i 
¥«i c^« ntc* c^, ^1 

«tflW'« ^RarHFtca? m% jj’fir 

f|»J sfl I ’fC*r-f '« Wt’ffl ^’TCW 

w^:>« 'eiiN^foa ’T^c^fwsr, 

•ittn wtf «ftita 'saptni- 

'Sffl 5t*t5’T^T 
nw ^f^'s ^^z;% 

f^«rnt»» « %ai ft^nj9c^?i 

^trs ?ffl»i n«r « 

’i^c^tAf^t?! ^im «ircii 
»«>r^ VIR1 ^1 in cfii, 

«rfn«t*iC^ ^c^5(C8FtTrt4t?i 

?aM c^tii c^itiit^ ’f?iit< njt^K 

^ •ir^ 

?jtnrii^*i 5t<3^ ^5, 

'5tr'8 ^*11 

ilfW 511 Cf^t? «I1|^ ii1 I 

C^th »ttf^ »»1 ^rflf ^*ltTlTiff 
tWi ffifr^ *fr'«l1 I «fCTJl«fif- 

«tnf? %ir •ar f^^rfrirj 


«lWfl 5f«3^ ^1 

nr’F ctai- 

«itcn * 11 1 

fbrf^Jii-ni®ti*f? <itcn *fti*r w 

I fe’Tfl ^wri* 

n5t«ii <(?ii I n*ii-’rtcn’f^i 
«r^*f ^t*fi h^, *ic«ft*ffj(F ^j^^i I 

»rt<ft3*i »r^wtc»iH=f nrt»f-«fwt»f»r? c¥t*i 
f^*i (c*r»iiT-*c«t^c¥ 

^n?i cTCffl 

c<ftiT ^t«ftcfli mKj it«r( '5lt '»t« 
CMZ^ 5ita Res Wti 

(Hypothermia) «rt? *1^1 CTO 

^z^ ^^fnc'8? fen?i ’nit’ift 

SFj^SflS? ^9 1 (f|9 itWfl TO. 

fn'Oe^ fe’W" « fii!| *f?tfH«1 

(.Superior and inferior vena cavse) C<itC¥ 
^nf%C"ftf«f« c*ft«rsr 

TO 5tf»\15 ^tw:¥ «l«»w 

^t^ii ®tWirt^c®?i '« TO^ftrcTO* 
»i^cfr»t ^I8w nfflw «TO 

) *ft"n 51^® 

^t¥»!j5|ii¥ nif% TO w 
^wc^ ?? ^ fii '^TO n^i- 

CTO 

«r^^, ’ntwt^ ^ivs cTO CTO, 



48< 


C5rw?r-'«if^r?9. 1 ^W’ti^vsf ^ 


^’-PfC'o? *[r«fT^tfl '«n*»['f, '5f5p*f f%^?n 

^tC?9 C^^Ut-S 51^5? IfCIlW I 

<rr?‘ri ffsi c?c^5 c^t^T 

fB5[ S{t?c^f C^C? wm 3P9^ti[ C^NT sJI 1 
«r^5i c^r •frtil 'srt?! i -f^r- 

c?iat*jf^ 

3§«.fnc'93 

*T^C*lt'WW« ^tai '5{C5T^ « 

fa.^NW JTSI'Jl I 

^T’ff^sl ^C’t f^r^? «ltin 
»fjir?'« 5ic*rj ^Jt*ft?[ 

5t*3 ^TtCf *IC5« ’»ltc^ “c^Wf 

'aitsit? 35^<F, 

I «it?r 5Tsitc«f 

^5?1 ’i^'ft^f I 

'ajc^Hstcaa ^rn f^^ta n’ljf&fa'^^naf 

cat’flc’F ^acna '»ina c«Fta 

aifea ^aa ata aFca^r ('®ta >t*sirs ai 
'Bfn^r^ia ca^fsT c^tatari ai cacal) 'sifa 

catnt'« ^a^n ’fta “c^Wa ajaa 

'arWa ^^af.”‘( 'Cftata fafaata aa, 

a^faa 'natc< c^tata 'srttaa fafaata) i” 

‘aai*r 

ai ataat^'® fk^, atsja 

’<?aja’!tcaa ▼c»i 'ei’i^ataf'e a^a a^ra c'stc’i i 
<yfa^a a^caapara '« ’*t»iT" 

'ai3Ft« nfa«rcaa ft^i^ «ita? 

catfea ’tt^C'5 “Spare parts” ai{C»l 

Ft«i^ ataata aaatai 'sja'a 

fawa a® ^^^ata ^aa c^m 
a^uaa^ catcafa afanr ^tata 

'9 ^ca c'^tai a«a a[c<f I 


fa'sta f^aa5f5¥^aa aca at^a caa ?cacf— 
f^wcat^i faaRartficaa 'Sia'aFa ^a**! aai 
s^^farsa ^aa ^tartasta aacai 
a^ aa^a'l-fa^^ta atai a^a ■«rfs®i;®i 
« aitf« at® vcaa i 'Ifta ata ®t: 'sraa 
'satai^i^l^a i ^ aaca aaaa ^-®a 

^pitfara'ffaata aaarta ^®'«at®^ 
i»asca (>s8a «•) laa^ af^a '«?tf^¥ta 
c^a fetfecaa fappsata at<f®'' () 
'^ta ¥t^ cac=a 35^aaifsPp^ata aita '«ita^ 
¥ca faof fa® caca fa'ca ata i ® at^ ^aa 
^ifavcat^a aic^tastcaa casc^F afa^^ i 
^»«a atca ®t: «a«ia « ^ta a^'cat^ ®t: 
faM®" catata *^^15 ^^caa cat^ 

^Ijcaa a'.cat^a a^ca ®tcaf '*at^ 

faa ^tfeca atat® a^a ?a i 'a-pfe facaa 
aaif^c® ®ts «a«ta aaaa '«rta« '«ica®«fa 
^^caa ca^^ "^siaia ^a:auat®a-^!:^ta5ta 
®caa I a'sf®!® f^fa ■aaa 
^aatacaa aaca a^tf^afst^ '«ffa*tfc<p 
(^aa®ta ®»p) cata a^a 
^«s,Pt'a aatata aaca ®aa®tta 

caa, ati®'«!; N ® aa^^faca^ caat^ 
®ca faia^ 'sic^taetai® ^stapfca a'aa 
?a I ^»«»n atcaa a^ca ac®Tfcaa Journal 
of the American Medical Association-^ 
fafa a^c® ^ta Tfa a^caa acaaita ®a 
® 'Bfi^tastcaa aaif®a ^tia faaaa caa 1 

attaa f®caaa atca ®t: atfr®" 
®ataitatw ata® catnta cac^ ^«sa^cal- 
®ca a®a®ta v{ 1 afa« faa atal 

cat%a ®a, f®®« ®1 arfe ^9 ®taca, 
f®al ®®faa ®ta®tcat ^rafsea 1 
naa*^ wtajft^t atca (>»<»'»') ®t: va^ca 
«s aia aa® ^"nt^-^fa® at^® ®t»ij:naU®a 


t 





<81. 4tf ^ « prwm 


at? *jR?C^ 3 iI^^5C*f3r ?C«t ?® S'* 

!i?«,fn'8 Ft?! ^^1 sjc'fr 5rt¥C9Tr5 

I ^ *r*lC9 

®t: 5it<r«''« 'BJt3 <<¥{3 atnti cttc^ '»i5S*t 
«ri3rrn5N i 

’T^a *fc!? 5ilar sif»T 

'sttC’t ®t: 

5^t^a CTC^ vfl^JSfST ^lf^5 

^^f’T'a >rt¥C®^Ta »!rf Ji^wtafr!r?t *{? 

I «t5fr fifrt »itn 
csrr^ «raFt^ c5^3 wc^ so? ^t»i 

fsjSf^C? fVcW ’T'^f 

5f^ ^ti«r *11 i?i^« ^^tn nm c^c5 

'siy^-sfs %? «rti:*T*r i 

■5«(5r ®t: c^, ??«®1 ^1 'tt? 

c?c? w *?^*r ^^.fn's w>rt^c*fi 

?c^r I 'i>«c*r ^ttnra Cf«n 

c’^, '« WC'3?[ afn nil 

siwl 

<41?^ ®t^toir 

'irr? 41c« •itiBtfl 

^s(tc5r ®t: <4if^ 

5it*f*f *41^15 C’St^t^ *?t91¥C¥ 

'«lI3ft*fBtr«^ ■fe¥ *Fl« 

®t: ^t<ti®1i 'Brt-ltf^f^'?? >HTFt*!j 
fn '«Jtt*(fs^t5 c^irtc*T« ®t: 

c®^*{ «!t5 fw?5i?J *irtfj n« ^5if5 

'sirarrw^ '•sf® 'w 

*isicw 5ir<ir-~«f«*rt3?t*i «>, «< «• 


nrif c^-f 'sr*! 'sti 

mw f^sl8 

«rc3irW5t«s fT*r new *(T5l ^ts i 

fHC*r*i irt? sa *rf« ^wi 

c9tif^5C’rc? fsPr’«iff <4»^i5 ews 
*T^nf9f^ ^c«*f 

C^ft’Ttif *lWr <41^*1 ^t59f*! 

c^C5 «rtc^*r <41 «tc?3 ?t*T- 

nW»i c’^c^ f^cfl c’tti^JT I 

»(1*5)C«!'6 ^is 

at’fls Jiw 8a ?ffC9®r*r nitf^^r 

*Tt*tf «rn*ll3 ^\ca ^c?r I 

^tstU?^i c^rn« c<ft^flcf^ ®t: fn. c^. c»r*f 

<411 *t <4}ijg ^^jf^c'iTarcsra i«*r, 

fii ?:c<fa cit’llfS ic^ri’ 

^itll -firfsfl^vJTt? *f^C«FC3f 'SfSf^ 

lei's ^ t^cfltena 

<4i^c*Ti 'ic^i’n^ttaa nc^ <4if5fa 
«rtci 1 ’®x 3JtNr®ra cifsr 

i.| <4ii[g cB'i ii5f%a 

cici 'im 'SfC^t’fPtsi ( ^'* ) le^fii f 

^rnr^fc*! c*rl ^it^i 

^tsf i^'iTfciF 1*1 
«t%9 sfWJ Sltl It® 1*1 c^ce <tltis 

®i <411^ ^1^ 'lesfr^tciiii cici i*i 
itieii^ =ri I 

it®/ift*i w ic5ri- 
iste^n 111 ifcil ^11 icfci I leitc® 
citfics^ *tirr5fV«Hiciii <41115 itgcfl* 

f?C5 v4if f^cift 

if[(i cT^tn ni r®fi 
itcitnj its icfl f*rci? cicisei 
f5rc«tf*ii ®r: fiitciffis citcirrasri 
3l«lf« <411{5 f{3l*( <41111 



^fi*i ^ ^\^\Tf «8n 


35«.f^r'Sir ^?\5rj5'e nt^c»ii?i >irflf 

^9ft® cwc-fe 
m ?IE5I 

Caff'S I 

^51 ^tw^^j5c5F (Aortic valve) 

f3iw f^“( ^t?«r|5?i 

> ^?fsf «ts^?rj5c¥ ’Tr?rc^ 'st? ^Pr:? 
c?'«iil f cm I 

Slisl ■‘^t!?1 CWC-t 

c?lt^? W '« 5T^C^t5fC!lI «Il5rf*f5tll« 
'BfC5?’f^1 nt^FC^IH nc**! applet C’fC^ I «lt5 
pf^n ^ten «fPi^ 

-{?ijfBf?F«sJi? 5itsi^-c?c? ^t=rca?i ^f«v5T^nt- 
®rC5(?l cell ^C^ST, Pf^ ^^MjaFCJi c>r '»iC3fl- 
nei5 »Ttq»5!jJiPs-» Pf I c^f? cw 

«HfItn^ *lt^C^?l <2ft5 ^HCattSf 

c^Pic^ra cm ^f«v’r^c^tiwcs(a 

cell =fc?isf, ’^tij c^tii|§l ’r?»i ^ pT I 
’a^s^tcl? ’Tc^ifiitcsta (c®J(“ 
'5t? ) 3?t^*ltiilc«i «ft? «fle j >i^iC5 

P?^^?c#« cma «.r¥ c^c^ «rt? Pfc? 

c»i«ftC5i 

»i¥9! cmj8 

«ic?NBt!i n.ini'ii *lC«fJ 

'fl<rc5ii c^z3 «itcf I '®>r“f 

cl’f’ltJf ljt®'cltcsf« 35'5.3T^C^t«fH pjc*!^® 

®ts c®^sr c^^zi -r9i)fepF«.’r^5t*i 

*»f»r 4=ff8 c*icir« c^c^ f^ce 

Cn ’^ttST 51®^ 5 «fn?i 

^cusr, pF« ^^HjaFC*! c’sc^iSc^ ^tetcsfl 
^tn Pf I 

Vf (Kidney) celt^ 

’icf em I »it<ftfl*r®s cit^« (;?« 'Bincsw 


l^c^ n?t<^cn (Foreign body) 

sT^tSf ^?r« etf m I ®t: 

'sit^ta 3fr®i c^t^flsi cifc^^r Picip!- 

«ft^n C5T»1«P! wic^fnetcaip 

«r<(t5i ^«3t? I c^ «t*!t^c® 
fSc^sim ’ll srPsc’i’f’p Piafjj 

^®Pr lI’F C»!^ ®tc*p 

Pr^l^i >£1^® ’PC? PfePrc’Fs 'Sf'fjN’F 
cat^ic®*! ^>¥15 ^^c^i?i iflc? ^1 ^caf^’T’? 
aicii '^tcifa c?c? ml '^fpscatif “if^ 

^<r=r ®tcf^ If ’rmisfJTta c^c3j 

^U n^C’il^aN cell 

e*icii, 'flfis ^ca^ ^tatc^r «?p(it5^5f5^'S' Wf 

m c^il^c^®), ate® 

f-f®/’ia ’ijSatsi ®rtcf c’T®lTa 5tP\® fai 
^a ’^Jten nfa^® ffc^^a 

»icaT Pc"{a®tca ^^H-Pafai® afai 
?t®ta ffs^Pfc® 'iia^ ^a ^rcf aa=?li fiai 
« ^aisfPifta Jf^catn nta^r fai ^a i mz*i 
wn^catsf^r '8TCi?f^i »rtvt9ija nw '^Pica 
mcas I 'Bfgpfcf at^enta litayi^® 
faatpstm ?Pi*f ^fapa ca^ra^i^'S* f® 
5if9i aa« «rir®a m i ®ta ’it^itcaT 
a®*cf a^cft^ ai ^f^tPrata =«1 fcae 
®ta «iatf¥®« '«j«icat^’?la ^»rtwt’<'®Pia 
'8if® n?c«r^ ?ca i ajai^® 

c*T^C9it5f c*is(,cma ceta® ®ta ft<lf tfa®ta 
aii®®i «iqrsi f®5[ 'sa ca^ aca i 

fan® fa^a Pna^t^caia caca*^ 
ftai ai t<^ata 'nt>^® arf^^caa ^f®isra? 
«iir-4®Tm aataa aaulnefa ff^ai ff«a 
n^cat^fcaa wtai ®tc?a ar^^R 
atnata cell «fHtf®P®* ntapnint® fcaci i 
ffnTca atn ®ftcn apjtPic’ftf^ata 



tSk 

?C«1 C*!fC^ 

*(c? I c!sfiitcii«^ 

cT!f, «rti b- 

«figrtn&tc?i9 ’ilat i 

*fri|«tC*{ JT 5»t<^®f^C<|f CSft^t 

tf|NtC5l1 l[fl f®f% caft?f»ltni 

fit fict tt»[5r «tff« ?itiiNwt 

f%g ^twe ntflcisT I 

si'iKsft ^ttt«fTi'!r 

05^18 ^^^ 'B^tTfif, 

sitiSc^t cisi^ 

•y 

I c^rci 

A. 

«(f^-»ff%5r<rti:^ (Arthritis) >T"^'f 

flit cncf, bt sf^ cat%t ttc® 

( ?r*f hU ) 

^?ii frtii i 

c’fw c^Ft^i 

cs<| <si^K s(csr >if#!r«l 

« c»it?j f«rnl 5<psi I si^ttr^r 

^*i csit^tt Wi «rjt*3[|^5Tt*i 

tstiS«F f?:!( f 

tt»i «fj?tft® ftttf I 

c^t^r 

« Ki<^ ^affnpfctt it«i ^tm 

sFct «rt^ti 

tjtntc* «tf® 


f5f%«.s!tt ct *fi* 

Sft, ^tt*r 'arC3ft*f6tW5 

wtti ftf« sitcfw ^si’fksrt 
'arfcii I ^c*r f«f%c^ 

'^?l[*f "arCi^HFtCflt ^cs\ ttC'ffC’fW 

ti ^vf< =5) 

arfsi^) *ftct, 

«IC5fN5tt?lt C’l'iai'® t? ttti 
ct*isr ti f§?t ^®i»i 

«(t%S 

'Bic?r? ofi? '^Cf^ ) 'srCf^l '®tc^ 

3{^< «ifn5Rf? c*fc? '3r?*i 

=111 ^c®i f=i«f c*r^ cti¥ =11 

^t=i^ 'sic^rnstt r^^»i 

c^« I ^*15®* *rt^t^ «ii=(¥ 

tJ51^1 fJ.J 

^k«l =111 sttfS^ =it, 

1^. s 'Sf=iy»f >2f^r« ’r'^ttt«fc=i?i c'^cai'Q 

«{«jjtn^ ^u c*i®t«iit<i 

91®^ c^pfltart fCfl?l8 ^in*rt^tc«i 

fn«t»i (ALS) ^cff-r=i 
c!f^}8 f«ir isrt^f 

(f^f^f*r?r, <r*icnt"r '« *it«!rtt) ^«i=i 

C?l<tt^5t C»1, ^W{ 

=11, tw I 

fs^ ^91*1 ®ii5rK5t?i >i?9i 
8(t®^ »ris^tfiii ’it^c'ijfl nt«r <<1 
^t«ff{8 ?t fct I 

cf t!i (Tiirii f^t*i ^nn' c^^=i 

—*it=i^?c^ («tt? ) c^c>T« 

(«wtc3Tt¥ *iif®c« ) 


»ftir#h? •it*r«f%wt^ 





«in:«t« »i^9i c^t^c 

^fsr c'^rc^ 'ai^it?^ 91* 5v\tm 
3^11 18? 19ICT9 Wt9tl 
?f»l »lt«’^§’1 I f^cni:^ Sit^f CM9tJir«9 
^tcw '^9in ^ntC919 %55 '5f^-t 

C’il^ ^C»\ 91 9t^t^ «ir« 

?i«t?9 991 ^9 1 91 

f9fl C5t9t9l «l?f®<I s?t?r cns\f^c»i9 

tf^9t9 '»lf?9 9tC?a J^t91 C^x^ 

'41:9 C99t*lf«9 9ttar Piatn 991 I 

1C99 91^191 91 -l9Jt995 15t99t9 mW 

«ftal fe9c«rc*f9 99 C9t9 ^*t99t9 ^9, '9f® 
9t9tC«11 ^C99 3!li5tC9J *11^.911 9t’ltBf9 91 


C99t*lfl9 9t9C9 C8C9 999 lt9 
^99 f9*^9 «if4tC9 9^ C991 

9k9, 199 Ili:9 99lt9 

9C9 f9%9 fifCq^ f9Sr 9C99 9»19 

C3T9tR C^iCn 9t91 

*4999 «t9C9 T9, 991 ^ 

3l^C9t9H. 9^99 '99-51119 »1^C9r5f*1 

<49^ ;ttl&9 ’ll'^lfa 31^C9 3f9 f9i 9»11 
3T19 49 I ?:>»9t«; 9t!l9-9«1Tt:*l 

3T4C9 "|91lf%f9Mt9 9511*^5 >lt9»1I *49^ 

ifam '«l1t9l '8jafnfl9 'Sf1®f*I *it3f f9H^ 
*49tC9 419915 C-l’a 99f^ I 


“# * * fa^tcsia ffei*? « 91^9 319^1 «il91 9i^t&t91 9fat?il 
ca ^lt9i?1 -ir^s 9tl?, It^l I 4Jff^9 nr969, lt«1 9f991 
cwfrci oiTtt f9®t9-3rt9:99 9 , 9 ; ^lasi, f9®t9nffacii ar^tai 
9-19^ 9 I 9 U 9 T, ^ttit9l C9 f99t9ir9 ^119 9i^9 f?9l 9? 

9^9tC?9, it^l 419 i'' 





'5*lt5f*if ^t^WTt« 


9 Vi I ’sf9^-f=f^r“fC5i5 

^’fHs « 

«»« ^11 

C3t!sgc?i ^t*ii-’ft’«r nfsi'f® V I 
5»itB9i fifti *fC'? I 

«l^t^T^iI ’ifflW-r <SfCir C9N «ff3F- 

Ji:*fs « v I c^f5f 

c^t^f ston ^t^r 6Psr5»5 

5TJt?3 ^'8915 fHfi, 9tf^«rT '« <2f“rr^:sT9 
f9t-t9 v I ** 1 ^ ’fHs? nfl*rfi %5T 
^C9^ C^tlB 1 ?9 I 

C*fh ^tf\^ ^tw «lff« 

C'ilCV 9^r9 f^CSl 9^t9 m '« C>ll ’TCT 
*19?!} m 9t«t9 

J}t?!t9 'flC*} ; C9si5r-“?TtC=}9 ^C99 9J9!5« 
«fW, ^9-C9t«9l Sf?!, C*Ft^1 «}?!, «tt^9 

C^*}, *l*!559, C-lVc59 Wn, «r^f^ I 

flW9 *rf93J^ Sfne »il?I W ^ ?9I 
«I& *T>19 W '#9 9f?} nt!? 91, '399 C^9?! 
9ti9 af?! 9J99tC99 99 3t9 

?|f9f3 (C9j8 9t9t993: nt^9 m 

9999tC^9 19 C9CVb'»% ) 9f«!lf9C9 

3»!9t3t9 9t91 ntf"9^ cfe-tW 5W 9t9l 
nt"»t 399t9 99 C5r9r9 C9C¥ f99T^. C9t»l1 


r9fc^ C9:9 =3^{5 9Jplc3 9C!? I «itcn 
*F?I9^t3t9 99»!1 m *r^C31 9«?t{.3 I 

f99lt9'^ 9991 Bft99 39t^ 9C^ ^Caf 
9t«9t9 1999 TO ®f: fk. C?9 9f9fft3 
9^9 3t^1 9t9 C9C9 fJfiS 9tC8 I 9f«|^t3t9 
9^t9 39 '« 9991 39 <93^ f99 (Sewer) 
f9C9 C9f9C9 9t9 I 3t^ iflC^ ^ «r91 91 
Combined system TO I 9^t9 3199 
^99t9 9r9^3 39, 399*1'« fnC8ia 9J9^tC99 
ns 9f33 9991 39 9^19 3C9a ^P® 

3t9t@ 9t3 I 3t^ 9fl ^S! 

9lgt3 9t3t9 39 3»lt9 99^tt C9|, 

9f9 91 C3t9 99n?9 (Manhole) \m 

39 3ttc3 ^nj:5 91 nc? i 

«rf« 9^9^ fl’t^lfl 99 991 TO 9t3l- 
9tfe, 9t9t9 3f99 9C99 C9t5ir '^C9 9t9l 
9?9 33 99f1jrQ nf9‘l3 V I «lt9t3a 
9t9l1—'3fC3 C31 399 ^9 91 3l 9Tt3 
399 C39 ? 3tC9 r?9 91 99C9 C9t9 Vi 
9i:3J9 f3g '«f*r9tcna 93t99l I 3t9 
«19t‘l Dr. W. Graham-39 »f3tl9f 9^ 
‘3(C^9 ^f«*: ‘After a heavy fall of 
rain, a canoe was the ‘preferable 
mode of transit' in Chitpore Road 
and being asked to point to some 
healthy situation in Calcutta, and 
draw a moral for its peculiarities, 
he stated that he had never found 



»r»i^1 'S ^t« ®»aiW«r 


amidst the wilderness the green spot 
on which the philanthropist would 
repose and exclaim hicsanitas**. 

5rt®!ncaiii ¥st, 

w c^, ^C»1^3 ’TWST 

’rrf^«fJt<Far <4^ 

tltifl 'ttfl fl»^ 5{1 I 

»<lf5T C?^l C^ST 
5T*H *415 3f»l Wt^'tf C^rt’F 

# ^VfJ Tfiii <(tC¥JT, fsf^ 

c’f<ri4si c^r, c^fsf 
si^tir *ra ^ i >TT*itw 

ai^ir c^rtcfl # i 

fvrsr ^f=if9 ^ra 

ms # n?ri i -ra^^tr*! 
^a®!atca fHfk^ ?c-rv # ^c®il 

•fc? *ftf8 C51 m f<pg^t €ca cm *6 

c*irai! *1^9^ ’r*it^ii’ ca afsrat^ 
^qspt®i, ^ta af * 1 ^*! nisi 
C55tal *6 ntatn ®fPi can ^ta af®! fa^at^ 
csa f?ca ntn, fan ^fan ern ata i 
cn:«n fara c?ni cnn, ^t^a'ffa ?! fn 
I wfaa Ffn affa ^a cnc^F ?:ca caca 
cnn I can? <4^ 'n'pcna arfa nfta «ia- 
atf^fta agcaa nfn ^«f8, 

cnc?? a^a aatnN a^ta m Kn ntai ^«fa 
i?nc^i cn^ «rn isnJFf^ta nan 
gcna fnca? 5cn cac^ii «?tsfna a« 

«?tcn¥ta fan <4'« nt^ at^ff ^ nf^i at^i 
^a fa, cantta ntfn wfac^ ll&a ifn 
fag^l nTla fais i ^ij^a, nfai'«c®tai PH# « 
aRia ww cataftcai aa fa, cantca i®a 

nt^^l «R1 nt*F(«t» •ana '« 


▼n-^tantai n‘cn naai ?nc? fng 

ast^a I <4^ afn faftcna namta ^aai 

fnntff facitcaa na»tn aia satcn^ 
afnf), n^ ^ncnn^fa 'atana 
a^raf^n i afta afn faaFtcna ^ac’nta'® 
at afnta cntca^a a^ 'a^faata fena f^fa 
facia «?pa caa i '®ta atani, afa ^n 
fa^tcia cartas *« 'nta?^ai nfantcaa 
?aja^j ^5, ^t?cn^ anaaf^a ^tciia ^af«a 
n®taai, a^ai aa i ^sta ^Z9 fiifa facia 
fai^1« caa i ata ^cn «facica f%g a^ 
a^ cga ^iifa m i ■'®na apnaitiil anc« 
atat^i ntn fan caai « fet^a atm cnai 
CJi\9i ifnnt*»tca'l cataitc^l i 551 aFnftasta 
nc*f nT^na“^''«’iia ci\af^n, atfa^^nl 
cnVata>n, ^tfnl^ 's ca^tm ci\ati»n J9 
i?ca namcaf ntafifaf«tca asa*^a ^ca 
?cnn I ^na^ ca na atatn <4* fa ?T^a 
cntc^caa a^tc^ anatcna 'namcatnl' ftn, 
*a5acna fta^jn fa^rf?i5 'nfaat^ai *4cn 
®faa aan a^^tca ntataa fa^t^ 
!5fn caipata nn a^ ^ca fanna 1 
<4l aaa atai nf^fn^ cn\*l I'fs’sta^ 
^caa ifKtai al5!caa ^ttfa^ m at??iaa^ 
n*f« ntaa ^ca B^cncw, area 

*4cnn I *4^ na nt^tai^ta fa^cai araais 
?rc5? c*5tm 's fafanai^^tca ^ na afiasit- 
i*f%«ftaa-‘ 4f$cata aif^tac^F *4^ 
na^fa natata cal 1 «mtn-^a«itfaaf 
naif«c« afa« ^a natata asai ata, fVi 
*48 ainran nfaatnai aja?ta fena facia 
fa^a^n 1 a-«'ata atsf^af«f *« natn- 
^tl?¥ ifaf^f®!^ '4|ia ^a¥ facia^tca 
nflnf¥« m I ^ta itaa nfaa^'caa 
4cat^a t 





■riw?r « ftiim 


m ?rt^ar? 

?Fst»i c?<fi ^rtc^ c^, =S[,<fj sTt^lS 

c^t’f vac's nw I 

i I at^ta atca ca c»it?ta 

v^taffa to ^ta m «fm vca, 

•srtaa saiarta vHad « at^ta ??»( arca-r 
vatata v tarfaa 'vtv f^a apfS i 

a I ^^'^-at»ita 'dav va'sta ^ra'si 
(Hydraulic capacity) 

«I ^aj ^-atvta 'dav v *f^a?a va'sta 
lasi 

81 'stal ^^ta^ara •if^ic^ ^-3Tt»ita 
faaK-r aica ^tvta va'si a^sjalft m ^fa- 
a?caa 'vva'si i 

«I ntH^ cfe-rcaa vaata va'si 
aca^ ai atvi I 

<» I favt^ii arcva vcaataa i 
^ I 'f-aWa faafa^ afa ^vta v 
'sataV afavacia v^ta i 

^5Vt5tiT srai-f%vtc»r?l VI’^'51 
astfav a1 ’^c^ aaa vavt^ta 
favtraa aja^taai a«i faca to 
atata aa, 'saa '^ta 5(atatcaa 

av «mta 'vtc’itaai >« »[ati»it5ata na fiia 
aa ca, «itfa vqvt'sta nvfa aia cacv 
via f^ai5 faatvtcaa '|c«rtf5t®,at9(l '<ic»r 
toa atfllta catena Intercepting 
f-ac»ia acaj i mal5 ac^1 Icsa ntc'^caa 
9(1 carv ^ via a<(«»ii fata, fa^atS 
9iarfa ata c^rev fara, 

fa«r5»!l « fataa life fata l^fta ’Tt^to 
cat® '^-aC9| nc^cv l intercepting ^-av 
-atv ftai nvta atca ctWatafta caev 


*3(5^^ ’it^'ata cat® ara afva^fta 
staa fa®a life ^-av, fa^a v*jj:fetat '^aa « 
'■tacaca a^®al Itefea '§-ataa nc^ ?;®«^tat i 
^tata f5f®atatata vtcv ^atfe ca?a vti 
caev <aaiB faatfe ^-ae^ catata ^tf^ata 
cat® aca a^®9ii llcfea catc'p vrt9tcf i afa 
wa 9ata ^vl? 'f-aa to ntata 
^tto cNca «Ttacii caata caev 
at"a vea -avf ^gc® uca Ig catveaa 
?'aa fata ®n^ai ncat^ <iica 9Sftta to- 
aft fata ai ata cat®l, ®1 a?ra vtfei 
ata f?ra ^al5 at:® «iica a®:^ i fa 
^aa nfavnata aa apaa: aa® at®ta vita® 
aipapan; citfe citfe 'f-aa to at#la va 
'flea far ^-aca a®ata ala’ll ca«ai ^a i 
«aaaa ataat^ta caev '^taa cata -af^fafe 
caev v^'satfaa lltfea cat® caev vta 
^cavtaar cat®, ^vata a^ life, evaa 
caa llcfea'f-aa < 35 l 5 a to at^'ata cat® 
f-acaa at® fs* wvi ca^ fa®ta 
at^'ata atca «pa evat® caca ai aata 
vjtcaa 'veafe cat® faca vavlS ^^-atai ^evatta 
atata fgar atto cto fs* atari 

?ltaw life caev f-atai «a:a at^v®ai 
atH^ data 'atca i caata caev aaai 'sfa 
atn vea atata ^ar atto data atitcai 
i?ai a^a vt'^fa* %a at'Sfta ^-ataa 
Fta af%a fat® ca«ai ^ai atsl® aaj 
'f-atal a<(®ai life, faa®al life ® 
catvtatarta llcfea 'i-atata fca \fea C9ffe 
atatcai 'atc^i atftaa ate® ca^ ’jHa 
am fta ‘aa^ aafe® wcaa cac®a va atvra 
aft® fast ®a ®t^aaft® cafata cat® 
atta, ®ta® <iiffei ajati atai acat® i 'sfe 
atal ara-f^Vttaa Town system, viaK 







c«t® n^« ^cn 

f»rrij *rt*it9 ft®? 

ci»H;T tjtf «rt«i 9f?rt3 *ff? 

?C»!1 Town system I v*ia 5)«fT c«fr^ 
5tc?^ siti '« c=Tt§ 1 

^tcn ’tfl^itn fiia 

f5lf^ 

I -ii® ?? 

®<rsT cvfsf 91!®:^ 5C®! c’frc'®! i ^ft^r 
5?tC^ I 

«tC6lr?{ *FW <11^ SfMH 
I ?f{^!? ^C5f 

s(tsT f^<?r ’F5I1 4^’ nnic^fc^r sffsiS 

mm fi?<ra*i 5FC« «}(fRr^ 
>Itsi«jj -ai^nR® 'fl’flB =5fntfa“fe ^ai i>mw i 
cjfjga 

®f»5 f^C?i 

9Tflrtf cvr*j c?'«ni I «rt< c*fl 
ntH^ "^K^r m] i 

c*t« ^-Htsii 

f5«a«rsT «fi:?i c-sr li^ 'sj^c^is 

w fsTci 4c»r cm\, c^9ftrsf =i?l9 

^icf <4^18 ntH^ cl*f!?'e ««it4'C^ I 

C9fC^ Cflt® (’T^f^ ) 

<fC« c^'|^t«ft9 w«\ 

f^9 ^19^ 9JtSTtf«f C9tC®9 9t9n 

f*rc9 *tp59 ic<r »ijt^ C9t® <fi9 
*rfi:^ nt*it3( c9*C5i cw-eiii ><9^ c»r<rtz:si« '«’H5 
•rtH^ c^sfs 9t»rr9^ 9t<i i 
c^9 cn^T li^ ( 


'8im?5t^ It8 ^^c«i9 9fC9n ) <fc9 
yp9t?r f*sft»il 'flCJT ntP* 1 ^ 

c^ncs? ?[C9 '9 CJ}<f|-J? C<fC9F 1 ^" 
^ca ’FjtC5r»T catena 
(;¥«ii 9X9, ai ^lacnca ♦jt^ta 
c^*Hcai «ft>Ti:a I atafi fttaar Itc^a 
'f-aifa^ta ^tsiaa a^ac® '|-iTt*i 1 

<fHca, cats ‘ac’r ntH^ cfe-rca 

I atnaf^ta It^,'gc’ia 
ttc 8 a '«if«a ^^at'^tna 
ntH^ cfeltaa '8 ac^f ajea i 

af9T-f5T^tc»r? 3T»r9i 

a'^atca enVa i 

^*tana\a aa«ii fa^ptena 
c?itata catc®a afifca fnat»>af 

a^a3? cas^s^t^a faf 4) '«iaa»i i 
ca?i»!rfa ara ®faa9 ^taata caf® '■ifaTa 
’if^a '4C^ ^ca f^ca 8 ra?ta 5rt»5ra 
fa I af*5ca aii 9 c^t§ 

ata, ^^ta Town System-«Ba 
^atai i ^a acaj '«rtc? fafainja, 
eaf&9fi?, catfafnta. ^'rtr^i'jira, fnfe aatf<a*j|a, 
^t^ar^, ^af®a e a^a atf^inw 

faa^ cac^ ■aisataa afaia caai 
atja, lii^Ffe ^-atai fa®a cat®, fa. "wit^. i 8 . 
cat® 9 a^fi cat® ^ca atf*\9t«f 
cfe"rca, -tafa 'aa'fS nw’if a, e^fcaf^ai at^i 
^a atPi^taj ntH^ claca; •rt^ l^c^a 
at^^F^I f^- ^t^- i5- ataji aca 
fac-r 9if\ c9Tcas atfi?9t« *rtH^ uKca 4a^ 
fMf ^ata^i^a cat® ’ft# 
S 18 f'ft 9 ita near fac^nc? 1 «ita «fla^ 

•tpBf f?® c^x9 mm c^t8 cat®, ftwai 







I<8 

cit® « m m *ttH< dic^r 

¥w ^tf»in8f c«t®, 

•rrfl c?»i»it^c*n urn f?cf 
?[C«f »f*ft®atcei t^cif «rtata 

♦l^H^ c^-rcs( clhw arf^i’t^ ntH^ 
cfe-rsr Jiasil mm 

to ®*trn9l fjiiiiti 

®t5*f9 5T»f?i « *ia«il m 

^ca Fc»icas ^«t!5 ’ft:® a 
’Tt’fcw »T:«r f^"fc'® i ^Wa't '»i^c«i 
nfaafRSfta »if:?caa 

•rfawta ^^t? f #nt« «(ai m «c’ll 

»ijW«i f?^®r »it:^:«i9 ’ifa’fsisita 
»r*itt*itF*fi a^ca arata, a^ta I" 

^nt:® nfa^aaiai aRtt acal i ca ’J'f® 
a»i^^a ^iitata aFca cncfa, 'sta 
v»i c^ff ^nan^at^caa «rt3f'Q ^a:% 
a:sf t w 'ill ^taf '«ftaf:a^a ijqata «rr« 
m ai:al -fai a«a ?c^i, «itaf ’^p- 
nata^ a:»\l «i^aata ^.iw \ 

•ft# licia a^ 'f-alffif ajtna afai, ata 
’frap f>T. ^tl. 1. at^i >ii¥f8 ^-at»ii 
tapf fa“i:a ^ atf«i’f«? ntH^ cN:!f af:a i 
’ff^at^tl cat® f?:a ^^wta^tcaa f-^t^ti 
nflat^tlta c^^a ¥tf cac^F nfeat^tli 
at«l aca fe'sa ^ca ^i^jt atf^a?? atf^^ 
cHca n^ca I ®t^t^l ^^afsfta cat® 
fai:a aftpa ?;ca ^aca catl armac^i nf:a i 
♦tfBa flaf cac^F ^:a^ ata cat® to 


'a:»r It^a a[t»ita n^a i c^af? 
aajfl® ?®fsPf arta^fta srs^a 
aatcai ^ca; caaa—Ptffaai 5‘f 
acataa 'tfa cat®, arat toa cat®, 

csfcaacata cat®, ’ff^atoi cat®i c®afl 
-®tat®»ii at'si, ’fa’tt^i at^i, ®taa'« ^taata 
at^l, a5fa«F at^i, ^rasr ata at^i, f^ta^aii 
at^l, ^psf^aj^a A. C. Ray at^l \ 

^a^c^ia a^ ftata»c»i 
f-atni afnca ^a ^-at?!ta ai a'^ata 

f-at^ta catn faca atf^na? ntto 

c^-rc^r «fta:® ^:a; 'Sfsft'!, atf^n^ ntto 

cl-fcaa nw a^aata at^tc® a[ca i 
c®af5f ®tca *ftata ^«r ntto cHr^ia 
’pa®t« at?t:® at=^ i atari c^tta? 
at:® ’f?:® ®t^t®tf^ cpt:®, ®ta 
a^a f®!sft|caa «fca“i-^a?®fa ®a:® ^:a i 

assrast^T? *1?.^ ®i?I»»t 

®^^t®ta naa®1- ®t:ei Jitri|®®»ii, a^t^- 
ta-A'.’ta, ca?t«ii '« fetr*i’l«i cHla 
catn ^:a:ii cn^tca a^i ttf^® 

^ fa I a^ata •ita’Fiiata c>i ^ra 'arfc^ia 
aa»ii nfaa^a ftfl il8a aft^ ttaa* 
a*! ^tna ^ai ^:a, ®ta« tana ’tfa- 
®?iai 2 r^« ^cacw I a®'at:a ltto«ia 
sftfa® ’«fai9i ® ®t^^a-ft«.’ 5 (a 'ara»c«ia alta 
^»i tottaa CMPO-a *lfafiiai 
®ta® ifaftcaa ^tii a?i:aa ^r^catoa 
na CMWSA (®?i^t®i cato^lta 
'satita 'Bjjt® ^tfatl-ia ^afafS) aintaraa 
mw «fai® ^:s?a i 

afsiaft®ta af9i-faaiH:aa ^ai 
>faat^:a a*!! at:a i 



S C'SRta 'S CSl’Tt? 

*ff^?i f^f^«l c‘!(c^' ’?f? « 'Stt«rtca?[ i 

'Sltf? C«(C^^ 'aitc^^ta ’TC^ *lts?t^5l lilt C'^IC^F *11-851 C5f3| q55«P‘«(’l^ 'arfC'lt? 
*tffl55 I ®fj?r5«i =?^ «ft5 > c^tie (A) i .at f<f«s[ ac8?r ^tr»rrt 

oo ajttai 1? C'ifC’F C5 '®rtC511 C5qt5 I at 

C^t^—C5*ia[ «lt91 '«ftWt5 SlW*ltf% Wt5»ftl 
'«i!i;'B5 I at '^itceii ^itiir c=i- ft. 

ft’ifl 5t5l '«rf^<?JI ipCf C3li^r»|ttC55 «ft5 C<Pt{5 'Stt’ffl 

c*Tttt51 ’ftcts a^sfS '£f'f*|*f c^fc^ye «!t*i5i 'stn i «itc?it5 at 

'^tc»l1 *ftt I 5f»IC^ vftc^ ilfJ1*l: I Wl1l91l 51 

ljf3*4 al5t5« 'Bftcqtfl '«f5;«5 WC<i I C5 nf^VN ^91 5t9 ^95f- 



tB3! 


^t9 ^19*1 ^tt»lt9 ftftf?*! f?9 55 I >2tt5 utf’tl (A). (f) -8 »|f«t5n (v)— 

Uu C5 at f«5f&9 nt^tni I ai?? ^15 ^Ffsii 
C5ft5 cofc^ «ftl*lt9 ^l5fs «ft51 5t9 C5t? : 

^f^t9 *111? I 'art*f1'®^^t^J txA«v. 

5<Cl^ ^1 a^^C’F ftw ^91 .. 

9189 «ltl«lt9 f5a|«l I f5f^9 9189 ^tl9lt9 «9ir-^«fC^9 mim ^"*I5->TW1 

«rf^m’I’ltsi ^W'S ^tc?9 nK^J ^t*{tW9 ^ittiF^l/cW'a, af 

C5rt<r 991 *rt?l t9^-a9 (Young) *19*1^1 C’fm'S at «ltw 8*5«Xi*»* 9t9 n(< 
C«rC9f «r9tfl9S m C9.'«rtc^lt« 9jf^9tC99 ^9WWC9 9 sH« 9[9 I 
(Interference) ^t*l a^t am ^rc«i1 ^9W-ht^l9 *ff9»ltr*f 5irc*il9 







«rt»i <9 fiiwtw 


r^n]j «fi? 8 -.a*-5^^-si 'Sfe-A *ftl ^mc^i ^•'tsr- 

int^l “'«»<’• A I «fC'®I’^‘ ^C<S3 ’^^^Jt?f ^t5 8 8Xi*^* >Ttl/C’TS 1 

'»iU»Tl'fl c^C'H ^*11 ’f? CH? 


ib 

v3i)d)XiO 

>yws 

S iO 


«■- ?»i»> i<? 

mS/tm 


SSt 


1 






I W.^(W. 
_1—1^ 


f 


] 






8^C*X iO 
*jryc‘«i 


u‘.e(?AiO 

s<h:/ch: 


T 






18 




fsar 

'sirc'^1^ r<r«9 ^c!§« c»if^i^f5 if}i{tc«i^t« *iwiit^ 


(Ultra violet) I 

csrcN f^i 

«-i X >»^* 3^t:/c^ I ^ti:«it«r esc? f^5'®?( i c^'®^ 


i\>^00/^ 



t: t: 

diOO A ft^oo 4 


T-, r. r. 

Ot004 (}fO0A iH0O/( 


«3|^ f555 

^ ciU^t^fg ^*itw<ftii *it^t»itf% mW‘ 

I (^A «{Tt<^sr = f»iJ) 


?H«*i sit'll '•JtC’^tiJ cFr?« ^rf: / c»t 

c&tr<f mt® nt^’ll, »r=? f^ff«m cJit^t’sjB f^ts i 

•rf*I (Infrared) ««t# ntflf <i|^ mUt ^^>11 





W 'sx jft: / c^i: ^«r^l > f^: 

f»i: W (Microwave) 

•f^tm *fr? I Microwave f^iltlSa <£f'S|*l 
^9(n» M C’fC^I Maser ai csi>ft^ "l^fS 

fmw I 

ceni 

'©ft (Radiowave) I c^^ta- 

^1 'ait«rt=r-«f<ft^ 

'ii'fl-afti, ?ft*it-«fir <2fff«a 
cft^, "tftpa *itat'« ap*ft: 9f 

"fft* (E) '« (0 

©t*ii srm^a ft^; (H) *ir*)jt»i i 


( iv5 X >• ® 
ftfeta Bi»i I 

(^) «» *it: / cv> »ft :! c^ti 

5fv«f]ta c^ c»itfet^fB e^?t^ 

^iNai «^ti:*ii -« 'ai^’sn ftftaiT? 

''iim *ictj fti c^f*( ft?ft 

^’S «ftC»lt5 *l'4 

'offtin©^ =a*!i 

'fil 5iC?)9 HCai C«Ft5f Cl? c?^ I 

C '=) c^u ftcn? «r4 nwK « 

nfflc-^1 c«c? ?a i 

cafcaa ^?tt<a 

»{t«lj -iftpa (Transmission) iltaS I 

-(ftp 5:t«T1 lt«f ’('*1^1—ftftfll 

«-ifti «rc^'® I 

: K) ftftsa*! "^^-ftacn^ nft- 



0'8^b(pU B-iC?:c*T: aviJ^resa^aw: ©ttfob6f»r.‘ e«00ooX:o'T 



^trsrr- gftrP 


T “'’•>«</<» 

'iaytfr.’ “5^ '3lR<^ 




60 *'-^ 


ffryr^t 


8i^« ftifl 

»\t»i fesf-N**! c*!ic? ftffa? © ^n?ia 

-tft5a nft^itn i 


E-hfl X ^•-'*'' W® I 

'■(ft '■(•I itsiti ftf<f<i*i ic*ii 

ftw«rntar^a ?ta 

’Ti?jl«• ’Ffi / c^T; ©ta 

§ftft© ftt’' ni^^n -tft* « 

^ '®at©a ftft® I ©tc?9 i'©i©ft 

nit?; cw— 


cn^ ftftan sen 'ntenta nft>- 

cacna I 

1C© ?©a 

nf©c?n ^tcnr< nit? ic© ntc« ?i i n©j 

nffft'© I 

(«) ftftm? lent ?© (Matter) ( 
?© nftp ?t«ft ?cn^ 'nti?i ftftatn? 
itijci nfts ntl I 



^ j>*r- > • *t »fwi 


( 4* ) ftff9*i 5l«a *iWT 

cm, *tt^- 

( 1 ) 3T«^"Pt4 (Cantact) 

5C»!1 "if^ <fl^*fta[ S{t<fJ*l I 

Cf fsr ^1 *r3*lt«lt, 'SIU? ^#5^, ^5^5 5lj 

n«rt«f-*itt c?t¥ 5»1 c^sr, 
c^fni fw c»i^ ^tc<5 n'^c^ I 

C5t<f C’\ 9^51 vOffB <2rff^-^5 I 

Wtc^1 ^t^l '»lt5j Cft^r f^r«|riS*l <si^*| 

^Jl^l ^tn CsjI I 

'^fc*f'« 

^t*itf?'fl c'^t^r fk^ s(i I ^ff- 

C^fC^F «t®U5fli:«f9 f9f%9*l 991 ?C«« I 

ox ^Tt: / c»t: 

f^®9«IC9F C9^t9 «lt9t5l-«twtcsf9 9t?¥<5r*l 
9 J 9 ft 9 ^91 ^c« 11 -—^'S 6 ;'l >9 oi^- 

'®9® 91 «itc»n*«9wc9' C9^t9 «ft'rtsi-'2r*rK=i9 
*|NJ*1 f?ntt9 919^19 9*91 »f®9 f^9\ | 

«t9 'iFt9‘f, 9*'^i1-n^’^lt9’99i, “rr€*>f"'19 
'8 ^JllfvS mvf >?f| ir®9 ^9 fa I CS|>Tf9 « 
C»int9 ^tf9’¥tC99 ^tC’l C9 C9^t9“^9TT 
9J9^« ^19 ■9»lt9^ 9f6i:9 C^^fl 

«lC9taf'9 I 

( > ) (9^ 7]A C9«t9 C«(9'f-99 f9f«a 
9F*»t9-’f<^9Jt9 >• C9r!:9f >4 r^FC^lt'esTfe 
*T "*19 C 9 ^t 9 -'® 9 t? ^«snt 99 9 * 9 C« ’ltC 9 I 

( 9 ) <9^ Jf9 C9«t9 C«I9IF-9C3 C9 99 
'Sa® §«»ntf9« a9» ^t9l (Uniform), 
(Continuous) '« 9f99^'9^H 
(Steady) I -ii^F =f9rt9 99 9J1t9^C‘-f 
^Itan Cf'eai 9(9 f9fF9«l (Coherent 

radiation) I 'ill «<t99l nw 9^t(9l 


ajt^ril 9f9C9l I *l)95f 9S(t9 >11^18 ¥9(1 
9911 fifC9t9f9 C9, ca'ata C'isfa^-ai:* 
«ft9 >X1*« art: / C’f: ¥'^9-^^<rjt9 9C9J 

ifea C¥?Pl¥9l «fnitW9 i '"!<(<* 
9f*f C¥S?(9 ^»nsi->iW1 «5 X >.' ’lt:/c’T: 
^9, vsca S4,itffwi5 '!$9W®f^ «*«8ilr‘' C9C¥ 
JTt: / c’l: 9;'89i «n:9t®9 I 91^91 
»r<>9l9 '»r1'f(9-4T?fC99 •ifaaa^ 

^®9 aa 91 I ¥t9t9 C^f^l%*fC99 C99!t9 

<41^ nfafa Hsttcal C9% 9Nc« ?9 I ¥C»l 

'8^>^"^9J C9^t9 C2r9¥-9C39 9»CW C^ =99 

'Bft’lW '«ft»lt?l ¥"'l9-*(^9Jt9 ¥99r >21191*^9 
>lt: / W ¥'^9‘J1^9jt9 9W 
■ftl 'Qli 9l I f%l 9(9 ^*31 

C91)t9“^9C¥9 9'li ^9¥95 '« 

'8(9-3N ^^nt99 ¥91 9t9, 95^9 «90X>»^» 
»lt; / c^i: cm sbox 9(1: / c^t-aa 
9C9J ^t9 '>’* C¥tlB c8r9l¥“(9 6jtC9*l 

•it'SSI 9®9 ^C9 i f¥l >lfB*9"99 

9^1 W1 9T9T99®: 9t«9l 9t9 91 I “:?£^9 
¥9fl 991 9f¥ I ¥t9tC99 ¥ti:i W1 
'BTfc^ifa 21919 I 9ic^9 *[rc4iti:i) «if®- 
c9£¥ *it*! ^¥T9l *(9 

9t9£¥ I 499 C9C¥ 4>9*X>*^^ 

Jfi: / C9|: ±»‘ax>"® 9lt! / C*(l ¥"*19“ 

9^9Jt9 f9f9*9*r '«rt*191 f¥'^t9 ¥£9 

ntfai c>l^ f9f¥99 ^>i¥® 'sta 

-lf¥* ^C9 19 ¥9 I lkfC-19 

a’sffsifeta «lt9''fi£99 "If'^ 4«tt9 

¥9C»1 ¥’^9-Ts93t9 > ¥9t8 “ft^ 

>1^<SI? ¥91 9tC9 f¥91 I •195 4¥iB 

cl»fBlf®-(9 C219¥-9C3 «9t¥9 C9 2rC9t¥9, 
m 4t9 •■■••“£>!: ^T*f9t«it9 > 

«1¥ 9’ff9§T9 ¥19^19 ^*fTf9« "ifS'a 

>[9t9 1 9(%9lt¥ *9^8* r9C9 <jf99tC« 



] ^*rsr5 

cs?w '«rtr»T—c«f3c«i 
*41 «fr9^ «ff^ «i« '«it?r *4^ 

(Diffused light) C«f3t*r? 

SfK I sit^C^S ^«fa 
c»pt*f ’ll 

mi I ^ife ^tcvra 

(Direction), 

(Frequency), ^rni (Phase) « 
(Polarisation) fa *4af I 

f^ayr ^ra ^^taai JTtatfl*t^; ca^ta- 
^aaf 3ffa \ 'Bi^at^fa ^zw f^Ha 

«t»r5,, 3Ft^|a (Klystron) 

t'sitfT^ wiTfaf^ fnrfi v^s-altar 
cacap^ ^tcai ’fsm ^c^ia «ri^a«f *<1 
aja^ta a^ai ^r^a ai i *4®tra 

^tc*tl-^ataFa ^«,nt*ra c«i aa i 

fac«1 '»rrcai cft^ ^tartraa 

¥at9i *4^ ^ra 

ffai afca i a® cit& fca - 

faf^fliaa nf^s fca a-a i 

ca^ta c«t«^aa -tl^nt^ * 4 ^ aa 
qsaw « ’«itcai ^«>at*fa '^ai af'ca ai 1 
?c»i ^caa at? flea faa®a a^"aa-a<.ajta 
ca^ta-asaar facal artar shteai 
afta*i *4^ faffa»i =?»T5r« *8 

4<fa « 'Bitcs^ta « 

nf«*-tt«^ faf^ai far^tea ^rsa 

ftaci-’fiaj Cf*rta « C^inta (Maser - 
Microwave Amplification of Stimulated 
Emission of Radiation; Laser ■■Light 
Amplification of Stimulated Emission 
of Radiation) ^ftfiftcaa atai Pmt^ « 


I: C^srtf «(OTlH ««5» 

*2ri^fe5fa«ta ca ^ena aeaef, 
^taat c>[^ «t»r^ «rtwtsai vaeai 1 

^air-aft faf^ana ca ?aw amf— 

'®1 aai n®e9ij '5ItC»1taf-^f^'SK (Photoelectric) 
catf I <4^ ^a'l^'ta a»«itaf»^ «rat*f 

a^acsii ca, faffaa fataale ai^ t «iT^a- 

It^a faffacaa *41 ffaata (Quantum) 

atafai feaa ca^t^a 1 caf faffawa 

(Blackbody radiation) ^la’ait'e faff' 

ac*ra ca^tla 4^1 faca ajtaji a^ai w 
^a I -ifs^a ’ifaata 'Bit< ca^tat^ta ^at15 
aja^\6 ^a 1 E'*=hf ^aife 

faca faf^ac*ta catat^ta «tff« aitan 

=fai ?a I c^tat^laaleifa ‘j^cla aftat 

ca, ^f««s‘s^a^a asaw «itc*ii 
cacaf ?ca ^jf^ca nft»{ ^aiaa 

a^' ^sratft atfaca 1 ^»rt«[aa- 
"aaf*! 'aitc»ita fai aai ataf 1 
cacaf <4af fa&ta ijea *4af a**! c^if^fafeta 
aita^ta etf$ c^ic’aC'S '»iTaai aft *4^ *4^^ 
»\ 1 ^ '«itt»tta -if^ atl, "^5ca fa^ta 
^ca ''o *4«aaf “ffs* ata 1 »•* faMa 
Ica nta »••••> *4=^ja-ff«it 'sitrai ^Ical 
?ca -ff^ a>'ac^l ata^ca 1 c^tat^ta- 
ata-Jia ’(fae«tfa'c^ <ratfa« ca, »it*t 
aitc«!ta aF"aa-aaaji (f) ^t^atft hxf * 4 ^ 
afaata if^a ^a "tfe <faa« nt«ai area 
ai—^a '^raai >4^ ^tt*ita cata 
catat^ta nta ai ^aai *4^^, ^r^fs nt<- 
catat^t nta, asat^*^ aaa^ aa 1 
evtat^ta ai cft^a -t^a «ifa«t«fr 
naatia a*® 1 ^"^a-JT^arf^ataf ^eaa 
«rr«Fta fafal 1 '4a'l5 'aar-ca-a cftat^ta »it9i 

'«tte*ata ceca 4fa .. ^ "tfv 

ai(a ’Ra 1 



"tWn? •w *• Piww 


f<, sir*^*n Jt^<rn 


^Ttc’t^ src»if^ *lf^5 *ffif»it*r c^t!rt%t*rc^ 

’®it^J!lt|sr ^cs=r cftfesf I |t«i^- 

IcJi? 'ort«ft=r cvt^if 

ftf«‘f ’Ff'f^tir ^«ltif I 9fM«l 
^pi¥tc!?w nf® ^<rt^ -If^ «ftc^, 
c’i'te? ’ff^m c {7z:^%'>*'^ 

fii: / c»i:) I C¥t^R9 if^ ^na 

ifa, ^■^si-n^^rrta ^ta i «(rtata 

'*at^5i^r5ra fa<rjt^ ’m E-mc^ 

*ft^ ca^t^csia ^a t «iil ^a m - ^ i 

C¥t^c=ja Wan'S (Momentum) v«t^ 

^"na-n^nrfa i a^cnc? faf*Fat*ra 

c*lta«l (Absorption) al a^c?^ caca^ ’^ta 
fafVaa (Emission) c^t^a a^fn^ta n^at« 
n«a aa i a^car^a <a^l6 naat^ 
aaa 4^15 fafafe faf^ana cvt^a caraa 
▼ca, ^aa cn^ ca't^aa faca^ ca 

aca nc^, asta a^a ai ca^ aa i 
^fraiia caata's ca^ nfaata af^a 
faf^aa atat^ atnr i fana*^^ arn' 
am ata ca. ^^laflS faiaa af^a c¥t^a cata 
aaatl fa^fa^ aata «r< atm <4^ 
ca, cal aaattfe ?i5 a%-«ca (Enerjiy 
level) atac« atca—ca ara ^tSa af^sa 
ficatnaa ^cm. fafafa® caticaa af^-a 
aata i af^nj catia catfa« aca aaatla 
Icaala facaa af%«-^a cac^ ^acaa af^-«ca 
atfata 'et^ i ^tata flcea ryca caca ‘aca 
«ftaai atl >1 captltaal faf^aa i naata^^^ 
<9^ at??caa at<r ^aai ^ai 

atai atsia^ fnf?a atn cata^ aa^ 
atc^ cac« atta—'sta aiartatfar c^ta 
afWrt aa I ^ cat^ « m s Njtfn atcn« 
ca^ aas cat® ntta, 


ataftatf^ c^fn aftanta atsai aai 
naatia cn'tar'S cal •a?! ^ai I ^a« 
naaria ^sftanta 'ataai fatns caat^ 
nta—naat«l cat^ ^ta nia ?a(Ba ^ra's 
ca '9?p| faaa cata sea i 

f^ca? fafaataa caata cam ata ca, 

'Sta^a atajtaata (Thermal equilibrium) 
aarca^ in^lS ?F"aa-awta a««^ c«ftla 
cata*! aca, ^^®fal fa^aa ara i 
^sv4»-M «ratpf® 'atlaltitaa cataa 
fafaaa a’^fV'® a^at? fifftPl'® fata 'attn 
f^5st^°teaa atam fin ca, catia aaitaca 
cHt^^ fata *fa, «rl'naatlf 
^ra cni catla fa1%aa ^ta i >91 aas:- 

faffacaa (Spontaneous emission) aatl 
^aa •91 ^tal fcafin i a^tfaffaeaa 
a? 5 n fs? aai at*F >«»IS (9^1 a^acaa 
c’PtIa <9^ a^cftf c-ttfa^ ftarf i ^ta 
cac^ ««|5 c^tla faf^aa fata aaa|^c<a 
^1 faf^aacaa ^<«ftaa (Half life) am fa \ 
(Hi wTa'sPtaa ^ina naat^ia fac-ra c®«?«caa 
^*ta fa^a ^ca i «rtata cfta «tr«ca^ 
naatna fafVacaa new's '^ta cwta 
cal I 191 entaa fafaaa naat^ lewf • 
Icaa faf^a c'awwrca sitatai caew msa 
wa j <9aa w'®:fafwaa fcm naatla 

'9wtw aj^n« aitnta i w«:fafwacaa 

'sra Vtaa wtena aeaj ewt^ naat# fa^a 
waea ai waea, ^i faaia wai »wa aa i a« 
w;af naal cfta ai caR, wMa-n^wjta 

fafwaeaa cwfc® asfl w^tHfwfa® 'aaw'sfa 
<9wlS ^na|5 caew fnffta nt'p—vew ^taai 
faffaewa ca nw fwalaa fift, w®^ 
faff an catf cn aw a mw ntl wi t 



1 : CTSftl 'S OTrt?[ ♦«»> 


>»>♦-> 1 titw '«Tt^^5| ^CS5? a, 

It?!'® 'Bits tssf s¥^ss f<f%s*r 
®ltni, ^1 ^f¥si (Stimulated 

emission) I c^ isfVs«n:sf 


c9fH nts cvifecss Hf'a* nsstls 

yq® -(f%»-^S CSC^ '8Ty ^W¥lC«fS 

stflt S51 cnt^tfs nstsstcv sftssi 
P sfil, P sfs ♦*» 


unrsr 


T5ie«T 








«sT^ f&ai 

ns*itla arai CTt^i^is cHts*! i 


■Bltfafe faf¥S*l® (Induced emission) SS '^CS '*• aT¥ C^t^rss SCSI «a¥ C*TC¥r« 

«rtt¥S( I ^f¥sc*ia cs¥ts cssi cn^ > c¥t^csis'c-ttfa^ ssta Jf'stSJii '"itci, 

cs, ^tn>itnts cntfs^ c¥t^s-5r^«tJta sar^scsi 

C¥t^s^ ¥^;fsf^i:*rs ¥t»i % i nsstl 





f5® 

cfl^tss I 


¥S B»ts sfaflsifii, farrHs^: ¥"»ls-»r^sits 

fsf^*i w ani wtsi i 

unR saw ^zw f^rf^m 
ort^ f5« ®rt«nn i 
> I c^ts«i: sat¥tcss 

Wf^ ^*fs sf$^ SCBi cvtUssif*? 


C*ttfs’® C¥t^5| fsf¥S*l ¥TI I ¥1*1 
“ffe'Vs cw fH8'®s "fl^-srcs ^r*i¥|s cscs 
y|W Wtl, cs "ff^ ¥t^ts, vsifsfsffs^ 
c¥t^*f c^ -rf®* st^cs scs fta i 
«I Bat¥tcss 

c¥t^»i ^c'5f¥'® ^sst^s 



{&*[->•»{ m<fji 


c^t^ '6 c*pt&5j *tffl«it«i t5 

?51 ferswv «(*i| c^*f» «t5 

^iS cift^5Rt ‘fl’fl fft^ ^9 I cnc'® «it*i?n ^c'?? 

3T«H=?tc«F «rf«fai ^Jt’ita ^r*r P w i c"rt?*l 

^^|^r^ ^tft^fl‘r^f’1 ^ti?C«l'8 '®Cfi*-srt? ’TW f®«Tt=f 5^c?fii C’f, 


t»70r 

^mjfi 




-t*?fea-> 


CSIBcT-^ 




n=r^ fSsi 


c«ft^tT« SI'S >• 

f^f%irc*t?r ^srarf® 

»ff? '«rt*i?ii <rf«ci c?f^, c^t^l 
C^, ^^C*r3 ^C9T ‘fli f%5?{5 f^wtl 

*rtnt*rtfi I mm •^^i- 

5fi I f%« cit^i « 

c^ws ^n?i ^Z9 I c*tt^«l 

«f«(c*it '»it*itx:?a 4*f5» (ii^tB 
^tc's n<i*it*l:0f^ 

<rtcvi c^i 

^ cHN*i 

sn! ferafaf® nfl»it^ ^rf? 

*i^**ni4 «rtc*r. ^t*(5i 
•tfii^t*} *tt^ I 

f^8 <ftWT'e 


f^f%?c*r?i f?^, ^*<1 

« I '^«:f^f%?a:*ia ^^rw- 

-ofei ^ 

'^tc^s «flC<F=^w c=r^ I ^rafsF^ 

'It^ll cw c^ ^m{ ^t»TCf. 

C!?^ I ^c^i csftc^l 

5(5 I f5f«Fac«i ^taai 

I ^ 

f5f^5C*l5 ^ar^$i atf^cs ^trv ca^ta 

45V5 

I C5 ^l^«r 
51 '«itr»ii «r5^t5 nt^ta'ps: 

5rt 51, 'stcwa 5t?t5t5 af:^ 

^5if^ «rc5W ’Fat^ c^i ! 

®i:5 fei'afifa f^f^cia «r5t^r fCTi ‘«l 
C5, wal niRtI, fara wtv ^aa 
?par® I <flaj8 fac-ia aHatata 

^rafaf^ ^aara atro 
^rtajtaata, m «ftf faalfirai faa ^ 



; cirf»rfif '8 c*r»rt?r ««»«> 


n«*Jtl *n wnz^ nt^icsi ^jfsitcfa 

c®i 

3(1 ! «I< i?C«l1, 

’ft^Jt^^l ^*!t*lT 'Bft’rl I lill ?[5f5! 

«r*rt»ll ft®r^iJ1 ^rcsisr 

f^STl. ist9 fsi^a 

?PttaF I 

=TC9(iT, C*IT^*1 >6 

^C'5r«?« f^f^9*l -4^ ^f5 «ff®51l1 ?C91« 

^^<st 49^15 c^ca u!ic?9 '®ftc?—'^i fzn] 
9t^C99 C¥t^CSI9 ^>"»n:*f« ^n9 


C^Ffsr '®r9’|1 CSi^, 'srtC’Tl 9»I1 ^C9C^ I 
%5515St «C99 ^’19« !9f? nif»l1*li* 

^C'«Sr3it9 ?PC91 B?«1 ^ff, «C9 WHIS 
^tf9r9 (Ionised) 

nc? I 9!?si n9*(t^9 5i*(tc9c*r c^t-i 

9^9 ^fSfl «(91 ^t9 «fC«T=¥fe ’f9?t'l9 

btflfe ■tf%i*'^9 'BltC^? I 0 TialB 1^9*31 >,%,», 
na *f9 fencaa aia (ffeai) i ^ 1^9 
'®1’i*itait9 c«T«n atca c^, 'sifav 
n9*iti 0 atac?, i>,^,'3 

nasitia i aariSa 

®H4(rai *ffe-^ca ^(tc’fa csca 

na»it^ja a^^ca 'sita ^,a,o agca ^a-i: 



\r^^ f5ia 

4^15 na*jtia *i%-'8caa fsis i “tf^'-'scaa 

aiaja^ ^a'S -if^^ « ’f'^a-’i^^Tita ’o(5[«lt^ i 
>1) c^a? « ?p*^a“’T^ajta ^1? “if^-^caa 
acaj lc»i^tcaa '^^t^tt’ftata ai fafapfa®' 

*tt!:a I 


fa^a*?)«\ I «ia& ^®:faraa*i ^c^far® ^tc’fa ra naatia JrajS f^|iJi at^ca t 

naat^a -aitia ^a^ta ^na fa^a asca— '»ita'8 «{fa^ faf^a -rt^-^ca 

at^taa ca't^caa ^iw ^ta cal i ’laana »ralSa ^ta^ai «rta« i 

^ jja «ra^ta faf¥ai*ia »rstaai 

'8 a^JtCTt^l OTt? c^^^ at^ca. c"itac‘fa n«taat« c^afa at?ra i 
naatia if^-^a qtc^- atf^ta 0 -ff^s-TJca naatia 

faa^a catca'val fafal ^a'sfaia aajaa^ nat cii^ ai "ff«H*taa 





««98 wllf« %I1^ t ' >1 •*! 

nfliit*l?i *1*1^ c'si §ra<rnt’tj«tt^ i w^ nt'esi 

0 r8C?l^ n3Jlt*l^« 5>&«> l ^tlW’T (Charles 

c<rc^ H. Townes) ^f¥«C*l?l *lt¥tW 

5r?l«*l ff¥ ¥?1 ^f—C¥¥1 ^ai«1 C¥ nll¥t? 

*C^, r^f¥«C‘f« ?t*!si, ^tt¥C¥ ^ fC*^1 «»Tt« 



^¥l8 ¥t«fsf¥ *ff?l*(Tn I 


W8r5( f^rr??*! ^t'fi^l 

I ¥ta*t '831^ ^?i c¥c^ «(ai ^t¥ 

¥Cl¥i8 *fiJS|t^ ¥^:f^f¥?i:*ffl ¥C*1 C’?, 

cnt^ci?! cBCf ’r«t^*ft'e 

Fhlt>*l I 0 C^1 C"ft^*l ¥lltv5 

ntca—c’l nasit^ia Fra««i 

¥^ aw entataa ^i^taat's ^in ¥a i 

atft ^tnatisi f^ca 0 r?a c<tt¥ 

^BB^a ^laa *ta*it^ f¥g^l at®ttai atf 

arf», f¥ai ^aa'Q o t?w naatl¥tc¥ ca*^ i 
’rtarta^ta nant^ »[aiSc¥ 
(Population inversion) sfa—«T<t*N 
^wsn ¥r:3 «a c«^c¥ *faatl 

¥ti *111 %mcaa ¥¥1 


(Maser) I ca»ftraa afi¥ cat! 

'siitcatfaata wi(Molecule) I *raatia csca 

^la ca^ «fiB»i~-¥taa «i^a 

¥*^a (Vibration) '« (Rotation) 

laSTtfva ¥^¥'Of9| 5^V? WftC¥l 

caaa—aifjtcatf^ai NH, f^stlS ?ttt§i- 

c«f5T naati<ii¥^ ¥tt¥ a»ta at^cltcwa 
•faati <11^ na^c^ia f?C¥^ B»itc¥ai 
¥ac^ ntca I 5itlr$tr«fa naatla ¥">ia 
atn atwi i ¥w ¥^¥'«fai 'if^rga 
nt'eai ¥tir \ '^tata 

*iaat^«fi\a »fi(t¥atc«a ‘<i¥lS aiw « 

«ta m ^9 m:9 fai 

^'fa'e wfaata aa, ¥w ¥'»naaffa« firtwl® 
’jfwa ¥r'C9 ifv-wta fafi^ 



««»« 


fi|f5|r^#| s ^ CtPTt^t 

fii i '•fjtwtf^^l <i(a?si §15 »i% ^*«i5i->TWt9 ‘st'T’P'a' 

«« c=«ri CT«11 f5l8 ^aii5t« (Intensity) uqI 

!»tt: / C’T ••0^4 fit: c’l'tiT '«}^l,^fl«f 'flt W CW gf^W 

(Tft^sT CW ^1 ^t'^tc^fl (Amplification) 

ntc« I »ii^ *fffcw *rr? i »i®^f i 

^ c»r<rt i «r<rc*i '^(^15 nttga 

^c«rj I (#■« '«tTtc*{tf^?i cN^rtca 

W f%g X ^.=>0 ms/C’fS- ^g ?C»!1 W1 I cm 



fsg 

3tn^9i c^c^ =it^c§tc*w'*i» n?i*(t‘Ji? I 


I ‘fli nfg’ic'^ (Solid) c*i»it? 

ntcg^i <ii^fg ftc;g?i fvfn ^»i’s '^‘1- 'Bftcf m c^t^^ 

l^ts vflc^ ^sjceii I ?tc=?»r*it?( c?'«n c^r^ 

(Ruby) filter C*intC3? f#?! I 

f^gr^^-cflpcgs fwt? ^?ti ^c«ii i 5c»ii 'Bi/t«3|»(^gN (AlsOa)—m 

f^^IVCTOfl <1^ mi»m >*«»|5 ’RWT iis 

•ft'S’T 'fC'Sg CifUtWfl f’TC^' '«lt^^*l I C-iFtf^J^t*) (Chromium) ]^<fa 

C’ft’art^ftw g£!ici—n5*it®ia 

fnw 4^jS ’fft*'® ?c»\l I ^^rst (4^ art5nt?f i cg»tr*i9t*{ ^rwi 

I isim 5F£g# c*inttg« m— 

fgfV^wg ^c«i c»r cft^ c’lt esFtf^m c«i»ftg ^ts 

miw ^c^far® m9 ^tfl i c^tfM^t*i 

Snt ▼£« ’?19 (Paramagnetic) t at^wsr csWat 

I ^‘« X 'll: / cv c^cg nasitlfaf** ifap-cca ga— 




««»«» 




wt*r« %im 


«r«rH f^Pi 0 -ff^«t9 ^tr^, 

«c< 'Wft« fVg 5T^«rr^if 

I 3^^ c&y^^ c'^cisa sitCHW 
<5^ ^fSa ajaatsr, ii«ifi if^a nt«faFl 

fif4a ^fca I 'sra^ta 0 ^a c«fc^ > 
^caa na*rria ca ca*?! aa, m aa i 
^aaa ^fa f^Jhc^ «aq ^t^c^tc^^wa «tn- 
atajTa iKv, ^-ai aa i a^c^i 0 ^taa ‘aaatl 
aa^ cai^ ala i 'srtaai stf ^ ^caa 
3aat^l >ratS ai^tt^—'sra^ >aaa fanal'® 
^a^ta acaf^ i ast^ ^iia acaa aHfS 


flrtc»i ^srtat’T ^aai i >aaaa nfta^a% 
af"aa-9r^aTta 'saar ^iiaff ¥ca caai c«fn ca, 
ciiptfaatcaa fafa^ ^*»ia-»rwta 
aata ac^r acw ^fa cacaf cafaca 'SWl 
aiaiai ^3F ^n«f« '^‘i^^aar—ala 5a*aa-’i^aji 
cia'Tfaatcaa §{5 -tf^^caa nKa^J^afa® 

»r^ajta ^rata i «ifaata ^j^^aaf- 

acaj fatal ¥"3a->T^aii a»faa atai ait«« 
0 a?caa ^railcar ^ wca « > «caa 
aaUcas o 'srca fan ^f^ana 

ara^^i ^ca f?ai^ i ?pfac'$ ata ata ^aa^a 



i>a«. fpa 

^jtntfaai caatai »ft: / c^: ^"^a-Ji^aita 

^f^^atisra faaa'a caatcai ^cacf i 
-f «ijmtfaai a^aaia gif 

a «jtata\q? ttfasaac'sa fa^jvc^af—'si'l«f^ca' ^aa? 
aia caa i 

’t «i5?ata (Resonant cavity) I i4a aataa '■rta'tcaa 
3fia? fatal a^aa-’f^aita ^^®aw 'sj^atna ^c?i aataa 
«tca ara atta i 

b erfal ^a?i '«[‘i'®ac«ra at^a^ (Wave guide) 

% fa^^ faafa's® ^ -^^aisra afi;^ (Wave guide) 


ac*^i ca ca^ta aa'ia 0 ^caa ^aat^t^fsi^caf b nfaa^'aa^sf srnt’t »ca nt«at atia 
^la fata at'eai « b rjtaa aaficat o ^ca ^a^tff «i«(^acflra * 5^3 ar^j? i w 
fata I »ia|lc^ ^t^ caata (Popu- ^W'e .'»rfaata aa i 
lation inversion) <iia{5 naif® C^t3(att'#a (Nicolas Bloembergcn) 

ciVTf»iittaa^n%*atcaanNa'r®ffa«as«na‘ ^raa a^l^a natt^f ^ifaata canta f^ta 
n^njta f«®a fata 'ntcai f^g ca^ 'e ^a n«taai aj®* ^ta^r i ^fsrfV® a*f^ a^litcn 

4*na-3f^nrra ^aa- «ifaata®tca aFfa csfa^ miia nt^ttaj ca aftifjg n^«a 



^*tir «t3 «tC5tl«r C^ csi>rt« Vi C*int5r (Optical maser) ?t C»l>ltil (Laser) 
cy\ ^ I '«r(cn9 !?tpr 

•stfin'hr ’■rNsi f®5ij5 >s:55n '^cac^ i 'Bitc’t '®ft*f3i 

»ftt%; —0, % I ^»rt’alT?ni c’^f, ‘flC’^raf'S firca c*i»Tt^ §Mt?c^a a”<) a^eifa, c^'i *1=^ 

0 wa c^'^, ^ 'sca ^ta 'sita-e ■sica^ n«rt«f csi’ftiaa ■<»tt«f 

api, ^ wa ^tcai i 'aaa aitntcsil ?tacf i C9i*ita 

0 'e ^ ^caa nt^’wa a''^a-’i?>ajta «rtatc^a a^fa "sitata 

ar^a^r afa a^fac® «taN a^ai aa, ^ta arR®? i «itc«^ra ca»ita ’S'^a-sr^aii 
entfa^ ^ca 0 ajcaa 'si^^a^ cac^ 'sitaaf ca*?t. captfaatcaa 

•faat^c^ ^ ^ca cw:ai w caai •fjtar^a’^aa^ifa—^stfs^r^KFlouroscence) 
atra ca, ^ waa naatl 0 ^laa c*a^tcaa eiRttcai at^ai i 

C5ca ca^ ara i ^ aqta c6\aa cspc^a ^cat'aa i 

0 ^caa araj fafafe a">ia-a^aita «i‘j^^aar a^fai^ caftfaata *(aatla a^an -aiRai 
faf%ai^c*t 's 's?^- ^faca W'^ai i c^tfaatcaa ait'stft’a 

'^aaf apaia i 'si^^aap '«ifaata fsaiS; eaaa—0, a i '« aai\ 

«Rat«r aai cars atca. ast^ fa-jf® «ii®aaF'« «a®f^ atatal aaattia a® aa—aa; ’fiSa 

aca ®ifaata i a® i 'iialS spita 4^ttna aqRata 




^aa^ ft® 

as c^tfaaRaa "at^ttaas-tft?-^a I a captftata aaatu ^j-atta 

0 ^ta faca ’aitca i 

^ll®acapa aftia (Amplification) asfa ^rgfaf® captftata 

^Rata f^a asi'®-wac®a #ta 'aii®ati?a aaati aa^ o ^a cac^f ^ ^ ^ca 

ftffaa aai a^a acar^ i ®tr® ftrta a^a sitfvca ^ka i tnaa > ^caa a^c5 

a^a ®aT aai i ca®ta. ffaa ^a^ata 'BitaWat (Metastable) a -r^ ^a «i1i® i 
faca ca®ta c«faa «r'ff® faf^a astc^ ^^ ^a cat?? 0 '«ta aaat^ aa® caca 
ca>itraa fiftata a«a aicari i «rtaaTa «itcn v « a ^ca 4aca aiai 

®rft»rt^ C’l’Itl ^1 C»l»it^ ^a ^ asitatait^ ac^i caFta 

«i^aitfa cm ®a ®aBf-^ac^ra ’«rtc»^l- ftf^ai' m ai i ®tina 

®aaf 01 ^ ca>Tta ftpai, ai a^tc^ftfla '"fta^tca ent^ it^n n?ca i 







wlif«f%wtn I wi 


0 ws c«fc^ « <r *nt*rt^“ 

>ni® ^t?ri 0 

«rt»fTf^ >Tr«f *ft'«?1 ^tc*r ^twtw 
I at '6 <r 5 I ‘af^a ^v& 

0 o 

«»s 8«A « ^ssa&A ^jS ^<ft%a sift 

«fti:»itf 'saar ^it-sai atni a^t^f 

^c»ita tfc.oA 

a:®a ^^tca *fr^ 1 tfcaf c*i: ^trc^a 
•■« ca: aitJ’Tfl "SFfa if® f»rca ca 
«f<fJi c»5»itfl ^1 -Bif^rata ^?ai 

spifr «r^’Ta ar^ic^a new ’fr«r »!t»i 

c*i»Tta aftr ’Ppre^a mw ars^cat 'eri i 


•ftarst <2rf^a< c»fl^Pi^tta cvtfe'sat^ 
»ff^ *rt’«ai ’f^a ^ca 1 ajcia c'®! 
^ a’f c»r! fa: •rta'sea *••'eat^'« cattft»f 
^ai ata ai 1 c»i»ftcaa f^ffei 
catari atca 1 «ftafaft»i «fttai. ^aas^a 
C9i>rta fata ca '»i'h:»n •rt'aai atr^ 

- ifil -tf^'« '®ta atfif annj 1 

c^Pt’Ftfa^ c^iata aPfa at^tcaj ftar^f 
ai atl^a^a aaic^ f ^ ^ai ata, «rta T'^VT 
cmwi-ti «rta ^••••" ^ttaai^t^fe vstn 
nm ^at's ’f^a 1 ^ cq^rta afaj 
atlq ?ca« ^ti ’ll?ca c^^qc'-s qfta 1 


IflFi 



G^»5n?wintiW 


yytw s#'r .^rancn^ia^ 


f&af 

JKTta faca ipfa cqqta apira ^*5>qtaa 1 


«■« X j^t: / cq; af^a-q^ajta isit airtcqi 
«ta «• I «rta a X 

c^a ><1^ atqr^a arai itatitfq ?n 
caiaia «tta cac^pcaia ataT 1 

qfea ata caiafcs 'safa 

«•. fepR'' ^qrs q'tta 1 fa^iji ql^a 

arqv faf^na a^cq^ a«a i^cqi 1 

««aa ajaajta 'qttqtcat c^Pt^q 
^ws ntai ata, eqar« aap a'fcaa qt^tcar 1 
<a¥ aif cq: l^s-^aa -rr^ «ttqa cpca« 
^ ^a^ca c^tftq ata^® 


ca «al ava taaFfS cqqta apa 
^«.o«. at^q ijca saftyci qlitrai i^iaflq 1 
latfp qq 'qf^a qta'e '®ta aitfil ftt^ca- 
f^q ^-at^qa ats 1 «a^ af%a (irftsiS 
arqmqfqqffq atat cqr^^i *a^ 
qtcqi 5ir^i ’jf^t^ra f%ca <iicq 
c^fqcfttq aai qtpcqi 1 arqrat fiq 

«tta ca^tfea I qfiaft^qt 

^tfaca Preaf^ 1 ca a>al8 f^a <acqfiq 
—facqa aja^ta'®ttTa t^aa^a vta P fpg <8^ 
®ttai C5fq ca, cqqta qtataq qtcqi aai 





¥t«*l ^V*f ??T c*itc^ 

f¥c5 «it»n I «itw <« ^^1 

fi^ s(i[ c^, 

3T<^t«r «rt?t5T-4?rc5i?t ^rc®r 
*rtflr?(i I 

Wc< r3F?ri 
«^[Tt^f^f^5t*f '«r«rt^c®a ^it»i- 

f^Tlt*! £5*1111^® « Ciiptr*JltCS|^ 

^1 >rtsifrfl?t*l (Samarium) 

faa ^t^Jitaita '«if^at*f 
c»^»Tta af^ nt'sai ata i a»fac® c^prfaatraa 
nfijata f^ps^l atffta ^tnvtsata 

«ffaata c«t»rta aftf'Q *ft«ai ’Tsa ^c^ti i 
^&V 5 (Javan) « ^ta 

fawt^ai ataa nwK f^fca 'srfaata c»i»fta 
af% a^ta^T l ^tai -a^aiS c«Ftai§f( 


atai ’^csa 
^«i I ^stl vs^ m 
C’^fcas ll«F if)c5 caca 'jac*! "ajJaal 

*rf^ 's^tc^iTa (a'fex jft: / 

c^:) «f|-^ta c'<c<p 0 ^ca c^tch 

«ttl' #!t^ 'SJtWta 
faf^a®! I 

faf^a arncaa fH-tc*! ^uaa^a ’sifaatH 

■■.«iJlta afit! ^^'ifsfsr <pa) qf? i 

ati^ GWc??r 

sra'HraatiT) (Semiconductor) ’Tj'tf^- 
ar»i (GaAs) fw^ca« c*!>rfa 

af^ afai I ^ cfe^faata 

na»(fi ^nc>i ^fa^c'^ IffVca c?«ai 

¥a I cHfaatfiia ca-?) atq N 

ci-f'tg Ptca ?t®l 

(Donor) ';»«ai ata i «nafa nKf^a}*! 


-_£ 

+■1 


»lf& 


^ /■ ijt* ** 1*'** •** * 
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o t o « . 


*'P* 


r 




0 <*»»*,l>ll 


'OOOV 


On^ ori® 


i8^?t f^ai 

C9i»Tta i 


aw « faj'scsta fsisri i 

«tta ca’l’tnt^^ a^a-’f^^jta ca®ta- 
®a«f fVra ‘at f^af*ii5cv vai ^c*il i 

wt twa^la 

c®t%-4a nf^^ca ^ i f^r»^at*( 

•taatn^a ‘at *faat^ c=ra 

»i^atrw Ttai i ^'scaa ts5®a *^^-^ca 


'«Ttw'*ittc® ^caflS ’titf^ata naatl? 
^rra’tfa *tasit^ ^fa^ca f?w c»iiB ^wi 
P C3!i%a fata fatira 

(Hole) ^ta 'Sr^®ta (Acceptor) I 
‘H^rsi -iit 5^5 N '« P carl a to 

attca c^at^F fa^T«v-«fati5 fiftaff 

a^aw N->aa *rfaaifa ’tfB (Conduction 










band) P-fl C^t«fl*tt5?f 

(Valence band) fkl^ (Hole) fjC^ I 

TT^-TT ^:3 4? 

5FCei 'BTtl'lN 1^f«F?(*l I 

(Electro-luminescent) a a!f«[1 
«ftsf1 ff*i—^§i«.-€rat^ ■srtaten ^tai 
fafVai vea i 'aja'HfaatCl c^i’itca 

CT<rt cif»i ca, fesET^a fa§i«»-£rat? 

^3 ^»r«r^ fafraa »rt^ai ata—ai ^ten 

wtai fk^ ai I 

ntataa *rat<, ataa, ^a'HfaatCt 
*fat«f—tiiaa f%, ^a^ naK cac^« 

c»iata ^«.ntaa >T«a acac^i <aaa caai 


atc’^, faf«i ^ "Tfv-'ta 

caai «iti ^'^a wca «ifavr^«r 
naat^ aial^^ c^ta a>fta ca'aai— 
tea §*fa^ fa#a cantiaa ^11 
'Sf^a aifaaii:^ aia aa caati t5 

yrasF'i'afT ara ^t^tca i c»iatcaa 

-ft^c^ a^ata ^tata-«ffta carv fncai 
«j:afas^ (Welding) ai 
a^esf^ aja^ta ^ai atca i «rrf»Tta 

«r^f« faf^ catraa tsf^F^^atire caata 
«at^fa*l aca i fa®ra « ftm ^as 
faf^Faa caata « caatcaa ataica a^a 
^cna a;5ai 5Fta?:^—c^ta acara at^ i 


“#**<s|afn afn^t'?! ajtata ^«ja;^a 'aftfaata afat^cia aPiat^ 
hwffajsfa at^t^fa i aic^ aW caf<fc® nta ai, haitfa^F 
'3fai cafac® nta, ^t^ta w< i ca^ 

^awrfaca'at^ hastfa^fcaa «itfaf ® "scaja a^ata at^ca 

f^ra ^fat« 5ta ai a^ai ^?ka' faan afaai 
c^taa, ^ihsstfaaftaa aca^ ca'lc'sa aw i «itat«^: 

atatSF ajfata a^ai dzw i 45 ?! a)a«lTa ajttatsai 
aftca a5i atai ataat^i ^^a ^ai a^ai ^aajtfacaa 
ataata at^; faa a®va f®fa aia^t^tra atca a^fac^ ai 
atiaa, a^a'a '^laaaac’F aaaia af^ca^ ai aixaa, a^’Fi 'aafaffe^ 
a^a aasTca^ a;at^a nt^afafp^ acasja ara faattai aitata 
af^^ aaa «itf^ta afaai catita ai offhrs atcaa, 

^tata aa at 1 calta ara '« ^Rsa aca f«fa ^a 
ca^ aacvi «ft^a ^iFfacis aa< aa; ^aa «tfi a^ta ^aaua 
ai atait^i atr? ai 1 ftwta-fa^ta |j%ata^ ^1-^, afai «iia^¥ti:a 
ataiit'fl f^a, ^tai ^tca atcaa acaj aitca***” 


'atsK atcaif^raa 





nwM arf^^ 

«<rtt^i ^WT «TWi?ir 

»Tf<ft^*l ®I^*l (Common salt) ?ri c^tf®^t*f 

c3Ftat^® 'Ttt^ I i«il ^t«?:*l 

3f»i f?c»! c^ifsji I 


c»itf®ata «ilaa 

®t?f 

ann^cafaata ». 

i’tai 

fjt»i%ta 

•’8^1 

n^tftata „ 


csFtatl® 


^tfcaffe „ 


at^ftc^tca^ „ 

« ’•91 

ftc^tca^ 

0 *• • ^ 

cHitatl® „ 



up® vBff«[^ nf9*itc«l nttK 

*?ftc¥ m *tTn?i 'aic^rt’ij 

®»i¥t?r<tt=rt5 '« lt*( «fei 

«rt9 sn I ff^?f =Ffri^ 
p?*! >p^< pfsi 

«rc^ ^ I 

wt^tcsf ®t^ Jit*!!?*!®: 

Wfl '« 

«rty ’I^'STPf I 

Bff^ cft!< ▼’T^ 

♦ftw 5(1, ’I’lj:^ «R»i »i^*i 
«rt» I ’i^-«n:*!fl •i^‘rtpp®i 

’TfflpTJt# pfc^ti « csli 


15C»lCf I ®t?ll pFg c?®!!! W 

^^'ir’® I ^tPi*! '<*T*P 

JfTp?^ !1^ 'BJSI^a *1^- 

C^TCPf ^?I1 I 

'8?t^l'9sF®1 ®«fsi iptC^ I 

C^ ^^^-af»T f^C*tt<f:s?« 

r^l C’fClj, ‘fl«ftCSf 

®t?J =P<5f| I 

(Multi-effect distillation) 

'ii? n^f®c® c^t=i cp|c® «SfV® 

*i-9 nfl >i?}?-wr»!fl 

^tc^Ja ^cfr ^ai 

'iia^ ®ta •faa^ ®t'9 cp(t¥ 

45 ?R®! ca aW *?IS PU, ®1x? ^"f®! ^rcaW 
^^ata ®a»t *t«rti:< a^ai fa i >i^«9* 

mi^ at'^^ai^ra ca ®tc*fa «itat«R 
fa, ®i «itt’T nfaPtf»i® ati**ta ®tn 

(Latent heat) CfC^ I »ltataa®; f%«1 

fats ®tc'®a ajafi '^ttf i 4| 

*lif®t® ca ®a»i •ft'sai ata, ®1 «tta 
faw ntr®® m I aaisa fff cftf 4^ 
arafi Pii-ia ^ncat% aai ®tt 
4 «ta fraa ca, ^caf>i ^ffcaa «raiaft^ 

®tt*ta ^itfttaT 4^ '*taif®c® pjraftf® 
' 4 fl ajca ’f’p-aR'ia farataa fi® ^tca i 







{\) 

*rWp[j 9f^-3fcwi’«f 

(Vapour compression distillation) 

'Sf© C«(fC«F 
*®t?r ^t’TJft'SI 8rtf^c« 

«tr»? «it?i's 

*ffl*ltc*! ’?!& Sf-fll ^?| 4^- 


(«) ^tu^T »i^- 

wc»ni 

(Temperature difference power plant) 

3ig;c3f?r '«[C*t«i'i- 

nv^ttn ‘fl’FlS f?t!r 

®9!wc"t?f <srt»i 



ftai 

fgif ) C?i«rtf5i i 


-<U =lt9 « «tc«a 

^«c»i ’ftps'® nl«![i ’sft^ I 
’t«fif®?i px’os, c'«l, 

«fc?f C^ v4nif 

??, «ftC»T V5ijf^51 

C^C=V I '*^t« <45 2r*lt<^ 'ai^Pffl cq, 
*1?30f~^l»l3 ^tt'S <lfill»ltl'^ 91?I*I 

aft^f *r*rt'4 ^»it® '^tc^ 1 ’^tar*! >fs(5 

sf^n cac«f nrafl-a a^ca 

P^c® ?[91 


(Condenser) *itaT 

*fl^5ipT® I 

®9ic?n c«itcf 
?Fat® »ff%« ajfa® 

I 'fla ftina «r?fa<n i 

(8) »rtftWF 51^- 

(Solar distillation) 

^®satc|a ^FTtfSfc^fli -tfca enh* 

®ttna >ft?ic^T 








f3»ii»i «fvi 3T"^c# 

♦r5Hi 5c»irf i ^tc^ii 

cf'e^i ^tif^f*(^ Bf?i- 

ntrara C?t5t»11 «I19« (Inverted V- 
shaped) Vtrw Bt^TI ’PtCFil 


*ttcii ’tifw <11:?» 

CMC5J jf'dTtft *Jta c«fc?F ^ m ww 
«fW:« ?? I 

^tc5f »ir:n, 



fsai 


HtPf firc^ «ftt^i '« '«fC-ltft^ 

4Tc^ti«ft aft«*rN I *4*11^« c^f 3T^ «fnrt'*r 

^tc«F. c»r cvw 

»rasr-5f®\<^< ntcai^ *n?i^ *ftM i 

cw ^P«f® ntw—nfN't? tc»i 'fl^rn *ft«fi 

5t»it?r ^»^t!{ "sajn c’fri i 







»mrfNr «fwtn 




«1S 

^twi '8it«s*l fsi^tesr *fl^j5 i 

ffzvtftfn 'art««i?:*r9 c^tsr 

"vttn ctt^ft*! ^z’S I 

( « ) 

(Chemical processes) 

5jr«fT 'srtnsr-^fsfsif^t^l 
(Ion-exchange process) »T^C5n 

I ’ip*! 

n^f^c'5 I 

«rt?5l (Na‘", Ca*^ 

Mg'* Hjtf^) 

4C91 c^ wrt!rc*r^ »rc«r i 

?r»i c^t*? «ftii5i 

^rt^ac^fiT ^fai c-ftfa^ vi i 
w^*i afTta^^ *f?tc<a "ort^acia ^ta^r 
taf^aca ^ca-f 8Tt^ ^ra i 

•lit jr?;3f"’sf9T facitasT a^aata 

^z^ ca 3Ta at»Ttafaaf natt<a ^t«a*t 
ara^^ aa, ^ta aw facia fewacatir 
aC'f (Zeolite) ?sft^a 

ai c’rtf^ta-^rjtqfafaata 

(Sodium-Aluminium silicate) 
f^^ai it^ic^Ptcacfe® cafti ai itic^tcat^® 
aft^a caf?R i ®caa f«^a 

faca faaiai wci HCl ^fags a^ca ^hsfi 
ifaatfi^ a^ati ^caa Na’ 

«ftac5ia ii«f '»iaafciia catntaiaF ii+ -ortaraa 
fafaaa i to 
m ^tc’T I 

»«a!f at^cstcsrsr ^caa l^asa 

faca *T?^ar-^>i ifaatfi^ a^aci ^taa ^t^- 
c5fcaf!i '^ticsja y^zw caW'faf 


Na*, Ca++ <iia\ Mg** «rtai=ra fafSRa aia 
<iia^ <iijra ^taw w:a ^acntf^ aca 
aai ffi »i?;i!r-wwa csatatks « Jrfica^ 
'Brta?T '"iifaaf^ap ’^aarfa HCI «iiai H^SO* 
aid atgat^r itcar i <ii| ^citfa^ 

f%i«ta <aa^ cafaata 

aacaa aar faca na-na ifaatfaj'® 
’p^aci c3Ftat^® '6 «ftaa 'Biara?la 

AgCl <iia^ BaS 04 afcn fa i <ail 
®tca >ia;af-sfcia nfacitaa ac^i fni^ta 
^a cicaF fni«ta •eftaa:^ 
’jaa'aita fai ata i ‘aarc^ 'scaa f®®a 
fka fa®ai wii Jatiff fefiiai^ i?fa® 
a^ra nfastf^® asaci ftkst«fa-f8f«it^^ 
fa laa^ f^rivta ^taa fin®ta 
aftica^^ (AggSO*) aicn to aafa® fca 
cafata i cafaata ‘aati 

4 ^ata ftc^®tcaR-f^«itkfe ^aata ifa- 
af®® fai ata l ^aa m 9 faifa! afw 
ftotcsFtfa^F'^tf’i® ^fa® fca cafaata- 
far'sitt^ ®taa f®®a fka ilaFf^® fac® 
fa I cafaata «itaa ^9 fia cafaata 
csFtatl® (BaCla) TO cafaca 1 
Na-Z+HCl -H-Z+NaCl 
catf®ata-f 3 ?'«»!t^^ ftkstt'aa-f^'fiilli^ 
H“Z + Nal, Ca**, Mg**-Na (^ Ca. 
I Mg)-Z+H* 

Ag-Z+HCl»=H--Z+AgCl (ppt) 
f)f«i®ta-f^'e»\tk> 

Ba-Za+H3S04.-2H-Z+ BaS 04 (ppt) 

cafaata 

R-SO, H+Na, iCa.iMg - 

R-SOa Na (i Ca, 4 Mg) + H* 
R~N (alk)2, (aIk)*OH, (alk)8 HOH+ 
Cf ai SO4*' 

-R- (alh)a Cl (ai i 804") +OH' 
fiS cafkfa ^caa aaj fan n^twta 




f7r#tij7r !a*'T^? '■i<f^ fs^J 








fwt<r*r «i< 


mvi ’iJi’tfflsit*! 

'« OH' ^1 m 

TMn m •tt'eil ^tf I 

<il^ Na, Ca, Mg. Cl' ?11 SO 4 ' 

^^tii 

’ft? I 'art’ivff<5 ^mt<fj 

(Electrical method) 
f®5({5 isrc’vtrfe 

af»!t»ftn ^l^ar-afw^ Utwm 

P I ^ (Membrane) 

«f»it«ftfll 8 I 

*f? 1 «( «ttT5 f?Cl 

ait« 5 l' 0 f^ ^tca, m 

^iir«<itw =111 ^toir ^{5 

(Electrode) I 4^ ?t5 ^51C?9 «l«fj to ^^l^T- 

^31 ^ I ««rsi 

ton ’Tto?! f^nt’ttnrn' cnt’Ttnr^ 

af*ic^ ntc^ 4*r5 f*r:n? 
4tnKfe '«rt5H'®f^ 

Vi I »l*IJ 4C¥tti?l «f»l aRis ’I'tK 

CW to* ^»fj 4c^t^ 

I 

nnl 4«« vcw 

af?! tol- 


ttorw nrwi 

(Biological membrane method) 

aft^i 4to c?<rt 
1 ’inia to w^i 

■59!t5®T ♦tttu, Opi 
* rtc? 5fi I m V ^JiRtfnn 

(Osmosis) I aft^? nw^ta ton 

f^a ntn, Bf»I 

nta =?i 1 

^ir"N »itf^ in'ntcl 

»i^i!f-w»i 6»iin I c’lr^tn* 

c’fc^ I n^Tv ^isifn ^»ii Sr*! 1 

C^C“t »l^C3a ^95?^ ntR ^ 
*i^2tm99 '5|%n cw«fl ^ti I ^Si^a 
*iip«ft?irf ^tftr^u 

« 9t:3T9 nia c^t^ata n«taai 

4tcfi <4^1951:9 tot^) « ^lif 

^91 to^ 4catw^ aw a^fai 
4tatc?ac?t"r wtf^’^ nfaaiJiata tota, 
fta >« ffaa 9tW3i*lt9 9f 

9P9uc«f I toaasr-'sfa totoa 
to9 to^i f¥ta f%ai, to 

ifil jjopic# C9^ta ffai 

^tatw9 3ftai ca^ 1 4f8^n 

C^aTl? W »rc9?l*rl 4f^to (Central Salt 
Research Institute) uilt ^1^9 •ffl’fl 
*fffl5t*i!n ’r:RTt9 4«fW n^9i 1 
4Hi ffl, nfn9'«!(i ’iff*(H!i ^nffC’F to? 
5^49 cm^ I 





c^^tcsa ^f«crc»T 4^c*ft ^ra 
•aa%a, 'ita caR SFt# 

(James Clerk Maxwell) I twtC'®a 

ftw I ca ftsi^-^acfa* ^tar ’rafc^!^ 
aftrsR, ^1 «f5ta i 

»njr f®ft ?iftr^a art^rtw «f*it*i 
¥ta?i ca, c^tsT^ 

(Charge) fatft« ?a, ft5i«.-'®ai:<fa 

^ ^ (na^ *a^ ^at^a nf^can «itc»ita 
’ffecac’fa i al cafa»\ 
jjtia ft»i—iia c«^-r aija nca «i at^^a 
nfta^ ^a i ’rra «?t^t5T fa®t^ 

(Heinrich Hertz) >r^J 
fa5j«.-^aar ^«vnta'a a^ac^ ^r^pa 
?i»Hi ^ta c^raa^-a® caiaf fa^j<.-^atr 
ftika ai?ca <irri5¥-ac« ^atwa 
«r’Tt^r®tra ftsft mt^ ^caa i 
'«t ’fcaa*n cac^ 

ca^ttaa "^ri i 

ft^'c*Ta •ra ca'stcaa atc^tfaa 

(Marconi) ata fac-ra'»tra li:8racat»rji 
^fa l^tfta *ii^ara fapil cafe's taftlaafa 
%9\ai ca^tcaa Ife^tca 'a'a ata «ftsf 
»l^«Rfaff«I atat^tca ca^ta-fa^tarv 
sfcatn fefa ’fa'a ^ftiaa i 
ia’ai *Tra ^ta *f<« fefa ca^ta- 

* a 7 t=f>r:« 5 awa fa«ii<,-c&hf «a«fr¥ 
(Electromagnetic wave) at <«racaii 
a»ii i^orif i 


^af cfifata atai a^a a^a 

ajaafa feitaa fta ca^ta-ftaitcaa 
tffe a^ca fecar^a i >b-»i »n:a ati#tfa 
aaa Isle of Wight-4a 
(Needles Hotel) cntstcasf 

(Swanage) »i<« aftr? afc®tai att»i ca®ta 
a^caf® c«ra«i ¥ac® »Tipa ajiaftwa i 
®aaafta ftca <a ajNta i 

4a ^-a^a «rtc’f ^ajt«f¥ c^rtna*, 
(PopofiF) f^a att»i •ft® ca®ta-»ru®® 
ntife® a«Fa aiaftc^ta i t^aitc^a 
(Hughes) ifl-faata fei 
®caftc9ia I ^b-s'a Jfca ^ftcafa^ta fatat»ii 
C^ajata (Nicola Tesla) ca^ta-a^C®® 
c«fat*ra aja®i •iia^ ^a fe| nca faajt® 
t^aw fawf^ afe'sta aaf^-aa (Oliver 
Lodge) ca®ta cefa®-acia ®ai aatca 
^sfacaWii «rtattaa caw <ta •eat 
aaca (®ir?Hwr aa? 
®ft®t®ta -e^^ta cww ®tta ca®ta- 
c«ra*i ®ars ^f^a wftw i ^etfea 
avfi '®«ff»rff®ii?ca ai ca, 'at ’raa ’rttc’W 
asaw-brctia fa^<>-®a® ar^faHawt 
5ft«f<ra ^^ntTa ®caai ^fa esrav-a® 
cai® fefa fa^n -t®t^a eracat 
ftfefattcaa fwr^a csfe ^e,at?a 
^taftraa i 

ca^tiaa «rfftnct ca na faan:«a 
cTi^a atatnfj ca®ta-a^ca« c<fa*i ¥ai 
ac®i, cat aa ci?^ *«¥ fttaa cai*ta 



I ‘•I c»r» m 

ct>^ a?cs{ ¥*{ c«ft^ 

«« w?* *i"*l<«tc^ fqta 

<4J^ c«t%a ^?l«rc¥ C*! mw (Damped) 

^911 I cn f^^T^- 

cir?¥-^c3i «tf-'^ir 

(Spark) ^i& SFJI <^1^ ’{3[n?J 

^ai I 

f^r-t? ^tfsi^ 

^C?J CU^ 15C9! 

^t*i c^f«^i ■ 

(Spark telegraphy) I 

Newt’S c^fs^p-^esfl ^T*r '^t#- 

(Spark transmitter) I *^1# 
C^^^-’SIS C<«fC<F 

f^^i<.-^3ar nt‘«wi ^1 r*ra 

^j g®!»rtJ][fS^ (Broadcasting) is] f^rcw 
5(11 mw 

I in\ ^C«lfC^ 5ltc#ff^ ‘flf 5(55( 
^Cafesi^T I '<«! 5»t*(— 

•nt# (Timed spark) I <4^ 

^3C«ra f^??f3r^' *(tr#ff^ csitfel^lS^tc’i 
’1’l'*f ^C1I%915( I »5*« 5fJ5f 
C®stsffc #9 (Poulsen) 

'«Tl^^ Si|-f^C![ ssif^rf^? 'S *rjf- 

I «tc5i 

c«nr^-w^ I *f^»i- 

c*Twa ^t#-§rt5(3xR[fe'hr c<»rc^ "*1*^“ 


«ii 

(Duddcll) 

5Fwff:«(!(, ^tc'® ^■^ ’-»t’(f- 

~4i 5i«t) vftc^ I (nf jfni[ ®f5- 

5ltt«l1 (Dynamo) ^egsf »rt^ttirT« « 

ft»[Tv®?nf 'f]m 

s;Mf^9i I sfJTCSf «(ti:9i‘(F^t«l'i(5fsr 

(Alexandcrson) « (GolJ- 

schmidt) fit'ff® '«flfH((T<jrir?i iifJi f5[C"r^- 

vft(j n? c^®t^ c^id^-^rc® 

'Ste^C'5iI (Thermionic valve) lf>i I 

c=i'®t(r-c«rfl=f 

^c!S ’T’fsr 51^-f^'sti^ii r<^i«.-«?nr ssjf^ifs^s- 
*®tr^ nt'Qiji *1^^ ^c«ii, c'N’c^l 
I cna^-c^r^ 
>srt^’!p-’ic5i« ca^tn'a 'aisl'sr sifts?v 
ntaftesu sfi^f 

^t«ail 5{t5 I c^T !3fC5r 'flC¥ 

^tt?i «r^n (?r'®i” i 

sfsrs? I i»» 8 Jiw f^sit^ 

'ailt’icaf^ CJPf*!'^ (Ambrose Fleming) 
list's ’fm I jfcsf 

tiflf^sTSf (Thomas Alva Edison) 

f^ci *f?t’*Fi ^•«'5 ’vai'5 'srhB^ 

^911 5(tc#tf5r 
'«i^ 

w cip^N ^t5 9(9.^ rm^\ 

ci?^ vuis 

f»rcf opf^i nfl’i'tsi’d 







wt*f • 


ftt«? »iNt?:»i5f I ,sft?^ ^re« ff*t^ 
(Diode) fc«!l I 

«t?jr«ir «f<fji *r?j8 

«»t9 ff^f niffe ^Jtwt® (Anode) 
91 (Jf5 '(Plate) I «ts[C®9 f®®9 C<iri¥ 
¥:Jr¥9rf9 9t®t»I C99 ¥19 C!f«9l 99 I 
f®? 9tii:5ti:*r9 

WS] l9f®9 99 I C¥t9'e 

9t’^ »r¥ ®t9 f?a f¥»!tr*l^|S ^®f9 9 t 9 

¥tC¥l f¥»!tl*f^C¥ Jlt¥<ftC9 C9W fen?«s 
CSrfelS CFtC®9 ^¥tC9 9»rtW1 
991 ¥S?t9J CSli:i?9 ¥rt¥t9 « 

«I¥ 9¥9« «ittC¥ I f¥eitc>l!:^9 
®tr9 f95I<> Bt^isri ¥9C91 ®tC9C¥ ¥[’T^’9j 
f9«(I«.-¥'f1 991 f9^T«*- 

«r9tr99 ¥C9i 9C9 ¥‘rt'9f^ 99 

9C«1 •flCinf srt9 ‘*tt^f99 (Thermion) I < 9 '®^ 
C9 ¥1tW f95IC®9 ¥11 

®1 f99 9f>ll «f5ltfl® 9!:9C9 I C¥t¥ 

C¥t9 4¥j8 9t^9 »!¥ 

C5tC«9 f¥®t9 9tC¥—C5tl89 9t|W9 flJ¥ 
f9tl5| 9^9 fifCein Cf'Qli «irtC¥, Itt® 
fl^TVSr9tC99 ¥CS1 CFhsiS 999 
99, ®99 ®t9 Cl:® 99 >T^9J¥ 
^c«i9|i cifiri ^fc»r I it][9 

C9t®tB?:¥ ¥Jh:itt® (Cathode) 9e!l 99 I 
C¥t9 1? 9Jt^t9^9 99-C9¥ if? ¥1^1^39 
CSR:^ € ®t9 ¥1-CJ|¥ f¥^91 

¥lfWt:® C9f9 ¥91 99, ^Cl 91 

¥jtClt® C1C¥ ^W¥§9«f«l C?fC^ f9r¥ 
9t9, ¥|91 1l1-f9^<.>J"l9 

¥t9 9Jtl?t9l9 99-C*(¥9 CSf^lSa 

^9^jf¥¥ f9¥9 19t^¥ I ¥tr9^ CSlfe 
'^19^ f¥f!TC9^ 91 ¥?fC1jX®9 JJCU f9^T<.-«r9t9 


«0 JrC9 ¥tC9- 

fa¥t9 ^ f® ¥f9’^ (Lee de Forest) 

« f¥9|tW^9 9ft95ft9 ‘19fg ^^9 

♦ff 511919^ 9T99 I <^191 f^® (Grid) 9j:9J I 
ntital®: sAflS 91 «?lt5t;9l ¥t9 

fici ««t5 ^®f9| ®t»lJ99 *1191191 

f95J<.--l¥C99 f9^IV4l9t9 '« 

f95JV-l¥C99 (999*9 Hltfl 9t9l 9¥?:99 
¥t¥ *i®9 919191 f®nfl ¥f»1® 

F^9^, *f¥’r9^ 

«t^r® 9¥ *fwf9Fll 'air9¥ 9¥C99 
•lai'®^ ¥tt»l fifl® 9^919 I 

«fl9t9 <3lt9¥-9l?9 i¥9ft¥tn9 ¥11 9«1 
9t¥l 9t^.1:i9 <I1t9¥-9i:a9 9J99tfe r9’1 
'«r®J¥ *T9¥ « *{9»1 I 5¥t¥tC9 ^¥fB ®t9t9 
®t9^ f9»l ®t9 fif9t9 ¥¥ I f951t®9 CU^ 
¥tr9 »lNC»lt 'flC® ^l¥tC9 
Fiflt991 ^¥ 99 I C5^ C999 ¥ti- 

9(19. ®t9t9 ®tC9 C9 *!¥t919 99, 

C®9^'flf?¥*«f9¥ aF9t9C9 fl¥ *lf9- 
a^'sf ¥t9l fl5J^'«t9t9 i^*® 9lC9 

f99 *fft9®'9 ¥C9 9C«1 <flt¥ f95TC®9 ^¥9 
9811 C9t® ^tC9l 4)? •»f¥9 CmstC^II 
¥91 C9C® ntCa. ifl F¥t¥la ®t*lt9 ®t9j89 
nil, 9t*r ¥ ¥t¥t9 f9*Tt9*I®99l 

®tr99 9t¥9Ca9 Clr¥ f999i5 C9t¥1 

»T9¥ 9191 C*!®t9 91 >iiaftt¥9 C¥t9¥ 

49t5 ®tC9 fe9l9 riC»l ®tC® ¥"19 91 ~1¥9 
99 ‘99^ "^¥9 Itt-fa ®t9¥fe|C¥¥ ^8“ 

¥« #tf^t9 C®tt91 I C9 ®ft9 fefta C9¥91 99, 
C*!^ ®k?9 1^199 *IC¥ ifl Iftr-I9 C¥t9¥ 
®t9 4¥9?H Itll 99, ®C9 ^t9 ^99(9 
*Il¥ *lt¥l ItH ®t9iB'6 C99j 9t9 C¥1 C¥tt9 
cfC*f <4^ ^9‘»I¥^9 (Tuning) 

¥?»lt 99 ¥99t9 (Resonance) I 9tlt’19 





^t*it« a p[^TC^?r 

«f?[r*i^ ’»rs;srtf c«i^i> fV^Tv 

cq'em I 

^tcii?r n^sr, sit*r ■« ’Tcsft’tntnt 

-sra 1 csrffl^ 

'Siiisrs 5fc«f Bapt^ta ^t*ita ^taf5 
^a-»T«r^ ^s;!itc*ra ^ ^tca 

fa^c^a "n^sf ta^ c^ftarc^il V( 

■'Stcaa ^tasfiBc^ fa^Tc^a ’^^®f c?ai atai 
-Sta c^Jajp-as c^^rcas ca fa^Tc^a cu^ 
=^f8 aftaf^csja, ^ta '^f^a f«fa ^tca^ 
«fa1«l a^casT 1 

at^'c^ra ^ta^-aai^ c«ra^-as cai=a 

caR! ?ca c?a al l c«fa?-a3 caca^ 

'sfca'sptf^ ca>?t ijca fa^TC^a cut aaata 
'Sfcsf uqa *fa «{f^aa ass titfa« aa 1 

4 ? ;^-fsj—(Coherer) I 

aitfacaa 'atajt'taf ^Tt=(f^ (Rranly) 

aftai <«raa 4a«'a afcaa 1 faajt'S I'casr 
fa®!"^ 'Bffsi^ta « ^sfT9^ fa®3t^ 

■sitatcaa caiaa w’t^iBar a^ 3fi^jfsf?fr 
afafta «ica^ taf% >Tta^ ^cafeaia 1 
5 I 8 at^atcsa ataratca' ^'tcaf ^ai, 
fiicafet 'Biaai caftan fac-ta at?,a g< 

atcua artaacaa acai atai \ii 1 at^- 
^|5 cata's atti?ta*ta acw cat’T aac»i 
at^-S-c^a f®^a fara fa^T«^-^ata 
i^a—ataa at^-^cfa acaj «iaw a’t^ 
atata tflcaa ^f^^-nfaatfa^l (Electrical 
conductivity) a^a I fa^ fa^IV'®aW 

aaa <ac*T *li^. caai ata ca, 

4a ^f^vnfaatf^«1 '4caaf cat^ C’ti^ i 
aca ifa ali^a i< caa ntta atca c^t^i ^ca 


fa5J«>*5atFcaa *fara fftaci 1 

atc*sft C'2r?a-aa cata fa^i«,“’3af awa 
afiata 4£a 4a T^m fa^v 

«fat5 '«ica^'®a cac^ ata i fa^ivsiat^ 
4'sfca catf cara '®i ca cata f^ca^aa at? 
aat^ atai alta aa 1 faB^iv^acaa c^)^- 
a^ata fata'Ha at? \faca ai hojif^a 
ati atf^ca ^^fai ala 1 aaa ajaai 
aaf« a^a 1 alt^ffaa a'.aaa-ait^a-ati 
ca«ta-at«1a a^ta'® ata^^a aa « aai 
fa^sta tna atfaa ■^Ibc'u cacat 

«if^'S ^^ta cac^l I <sri5a-aaji5ca fa^jv 
'®acaa aca ^a-aas aaata ajaata 
atc^tfaa <art?a-at? f^a 1 

atc^tfaa cb^aa-iitaa-a? (Magnetic 
detector) 4atca tc^acaf’lF I 4| at? 
4af5 aat caKla fa^i Biptatca catatata 
aia?! aicai 4facataa ^tca ^aiS^triia 
ai ataa (Coil) cata aai i^a 4a^ 
4t acataa f«^a faca cat^ta fa^liS 
Btaai aai aai acataa attat gacaa 
ajaai atca 1 fa^atiS uat« uat^' aaa 
gacaa atew 'area, 's^a cat^ta fa^fe 
^ataa '®*i ata 1 fa^jv^aa 4fataca catn 
aaa "aartaa a*i»ta ^a, cat ata fa'sta 
^aaa ^aa •a*^caa carta ait^at^t fafsa 
at4ta ata ata 1 ^fatacaa acataa tna 
'«ita 4al5 ataa ^'^tcai atta—ca^'cata 
(Head phone) 4^ acata ait?ttcai atca I 
ca^ta a^car^a mw aca cat^ta fa^ta 
^aataa nfaa’^'a ^'eata c^®-catca a^ca® 
ai^atca -ta aa 1 

>ao aca caasta (Sttaa-ac? 

alm«ia (Crystal) ajaata ^ aa 1 arfa- 



iit»f«t 


C’Jt3Jt'«N (Carborundum), sfjfciisrl (Ga¬ 
lena), (Bornite), 

(Zincite), (Silicon) f^C"t?[ 

’lC«r f^sT 

csfee cl-tsj t<«rC’F 

’ft=r c^®-c?tcsi3 »rt?rc»!tT c-tt^i 

ffetJSJ Pif®? CSfS'S 

c^sf CSfC’f "^1 nt*! 


«T«ri :^9 %c^?i =19 I 

^t?9f-9jai?r njsl ^tc=l 
<att?9f*9S I C9 ‘flftW®! sifttcsil 

^9, »{tC#tf^l -2t9'3'% I 

'af?lC9C»19 '®t9C^ ^C?i9 cHc=f9 
=ftar =5?9=T«r^ 9J9'|1 '^iPi'Stiil 

srsaiH I ' 5 it'^¥f 5 i 

(Transistor) I 9t59\T 

C9«t9-f9«3tt=r 
’FC9:? ' 


'arsc^J *1t^1 'ait^lf^f ^C=T *lt^, ®1t^^ 

»ill5c9^ §^iii I f^^fsr 5^19 cvri“t ®tf5f9 

^C?l ^C9 ^f?rc9 I «tc« 

cm^ I 'sffsiic^a ji'h 

?f;c 9 I 'sl ^rs cf 9»i f^^ta f«i®ii:n si9, ftcars 
^tsitCWfl «if«K 9fC9 9t«rz:^ i” 





'S 


^itc^ n® i -i^t?t 

^Itcn^ C5?t«fff?l 'Sl JTt«(ta«t 

"ff^l *it3i I f<p^ <«"s sg** <iig 

513T^t?f 

nw w«ie 

H] I sitsits}^ ^nci? <2Jt9 

Wl »1«F 

CtfW'^ 'sitMK'f^ <«»(:( 

f5«t«ftWtC^'Q C^ m 
'8itc^t ^1 sp3i c?® ^11 

«tw '«[Pi'5ri^9f*f 

if.3{;®tj}»pjs -ff^’ ^t«l I 

c^ “ff%*, m 'siicsit? «rtsffcw<i 
f^' c^-f r<!f|^l ^iffn'5 ^T'S 
*ftc5 511 ? «t«f- 

4^r«, sf^f« ^Icsja r^f«^ "fNt^Pi 

c<(c«p f^cwtwu '« 

'«it5i’f«ftf^ f^“5g cnc^ ntc?r, 

^'«ri c^, ^ 

*i-^l '"itcafi ’a?cii 

J[ft< n'^? *1C*fT I 

f^nir c’^rc^ f^^i'sit^tii ^aitftsr-^rjftsr , 
C^J{5?( ^f^^ «{gf csp^r^ 

fjftHC^, f^®8tl5f >^i^^ '515 I 

^f^CWS ^'i|Jtr«f «FtCaf 

«it^rt^', ««fjtr? »iNcf Ic'iT- 

^tt8f I 41 ’r^f^att*! ‘^tcil- 

f5|?K (Biology't-Electronics) 5rtl*r 4fl5 


iTfiT Pigii-^ :v»i ¥Hv^ %cki?i 

f^sstcn^ c«l£4' 

H?, ®tc5(?i “fKt« m f^®tC5i3 

C^C? H't> ntcg, 

'6ft4’'f'=f ■4il'r|fl 'StW '5?trsi 4^ 

C4^?l ®},’44^1 *iiic® bf^ I 

S(<«fcn Vf4ci(?l »t^1 *il4 I fl®3|'wa 

4'<p16 

•'$1 4Cii55l 1 4^ gf1 

4^ <!45| :— 

c'®\ii ^ts-^ '«;f^if «itj^ 

5ltS?C=1sr liCJT?! 4<l -sir^'? ?C1{C«| | 

*lt5!C^?! 51=1 4^ ^■sjc.j.a ^4|g >j|s;y 

'at^nsitai I 

r*i9riid I «it<fr®f 

^N1 f•19fs|^5 ^?! 1 

^ r5f5S1'©i%Cf 4?fC'® ntc? 511 I 

4C<P<ltC^f Cf tH r^H ®t5| 
'8lt*ltt5f5 C5f^ ^1 C'^t«(P *fU^ 5(1 1 

•15*1^1. '« ^tgi «it5ircfs 

sifsT cw 4=»i"t: ^ci5 nicg i 

>i^^tC5r ■Q >f44Tcn 

arc^t^I I 
f^wfcjfa 4| 

^Tf( »i5{ar i}45i-{t3f ^ic® My ^1 

IC’l^ ^tca 1 cffe 

«I?|« sicaiii, f<®tt5ia 4flr5N CfWtaj 

c'sV® sfnr®, »(i:5it8fn^ 4«itft« 

siw Jill ft'18 c^ic^i^ 4^j5 

flf«3f^j, 





nU f<*fHe ^t?r®^ f5rs!r '»i5?*rfft 
^C!ic^' «(r'9 c^eifl =?t? ; *i}i?«a 

'SJ^ IbZ^ 

r5f:3TC*«fc^ c^rfei >s/l6?i »(3c*r?i i '•ii?:*»t- 

'5ifc^ I 

.*1^1 'St?|>® ^^C15 ^9 C?|, vl,| 

‘ii^isil ^5l'« 

I 'sjfectj^ f^cn^*5tc^ 

cw‘e?l ^c«i I 

c=^t^l »?ti, '«itsi?i ?*rJT c^N 
^f»[ 5Jl '^f^. '5«fi( 'SfWw c>(^ r<i5ia 
>!t«ft?i“r^: 'sjfr^r^^ I ^fjf-?t?i-‘^ta)c«j:vf 
'«t«1 Q SI*? 

?•■£« *i\zn I »jf5(5i ^31 ‘'»rtaln’ 

<F?11 ^z^ fk ‘^\<f\' 

■«t5 «rc5tn ■« f^?i ■'SM' ; 

'v&N 

=5!f^«() nt«?i nf5, vsf^c^i «jt^5t*f 

‘^r^h’ ^fsf I 
^Jt*[t3 'STtr^rf^^F, -iifei 

*ici( 

*fc? ^fir I nf^c^nl 

'eJtC’Tf^^, Cf ^91 'Sltcqt? 5lfst=T?f ^f®1 I 
'«ltCP!t^ ¥j[tf fafvfg ^Q I 

c^U ^S'Ri '«r{ci6 f%i?i, ?itc^ '«rtsi«i 
Cf^9I mt, Jf^^tCST « 

^t«l *?£#! ».Cir *ftf% I 

c«ic«F 'Sffifi s}!?^’i®j«t!r 

iiFCJitsif^— ■«itc^ «rnf» ^911 ^z^ 

^s^^Fqf «rt7f«f I ■'fll f^%zm 


3\zvf 3r«ff^ az^ Bsic^! '®c^| 3!»jf'^-^^csr 

-s "ttf% >^tc^ I 'iilsfi?? 

4fnf5C«F ^t9\ ^£91 

f^c« ’ftOt a C5ft»r f<F 

*1*^, ^1 sf’lftffl '«I5f^9i «{fs^q, C^rt 

f^bfa ^lifa I 

lii^ «rji]:?r « ^’ita’ si^ivas’t^ 

'«ftC9itb5?ta ^'<15ics{ '®^tc’i I ac9\5r, 

^z^*J> aHf 'otn «ca ^ia mw ca 

'6fa9\'?'ir ^ai cac^ ^fta i 'srtata '»!? 
^ii<itvf«i ac^iJT. Jeff’S ^z^^ c^a^i 
'st^i ^f5*$ I 

^arc'® sn £5^, ?fic^ '«ft»iai ^c'f® « 

«t« r?=[Ua 'sitcnf^i^, «Pla«i 
a^i^ra al ^c^«, naa^l aWa a>1cit ‘'*1 
^*tra I aaHH '^itaai 

atf®a c^^^ita i a*r^ '«fr»(ai 
c'^rt^F fjffF ftfca c^ft^^ita ^Ifky ^a^aFta a® 
c*tt®9(ta ‘al '«^ata fec'if’91 

^tata c^imH c^\^£=!t^1 c^mU 
'eiata ^nta^ ac^ i c=Fta nat^ii cfcn 
^ra^a®i sitc^a m ca 'Sitcaffifi^, 

^■fa %w9i «irata ^ta^a^l 9itr®a nta 
cac»fa ca ’ftafiTf ’tl'ca, c»f^ 

fifa* cat^ caac*n ^t^a'si 'aa*^! ^ata i ai^aj- 
>f«ja&ta c^pcai ^afnea e^ifa c'®l caa cal i 
c»i«fC 2 r ca ca^ta ^nta-^caf'® atatl ^ff'snw 
'sia« la*?® I ^ca >rtataa«tca <*i^i 
a^ii aN, ca^ta ^fafiif%c^ ntata ma 

aHasfe^a ca ’icaa at*f®fqa 'sa'? 

"^ta cacas apai: a^ca ’«ftca ; ^cfa ^tata 
a9\£^ C5f£9i ataii? ^saiS «if«ata*t caa^a 

(Converging series ) I a^Ca^fS 

^*tta“^car« atata acaj ^iacacar cafa: 
'8(<t^ a»5ir®a 5!ac5ca 





?|firc<5 j}"^<«ft?Jt'®f^c^ 

^ac'® 'siifa >rt^t^ 
'^^’^f^c'^c’19 ^*ra' f«f% faetii ^ac»^ 
^j I uq^ *r<tc«itRt? ^rHtc? 

f^®fcs?3 ntft^r—f^^tcsfa ^pH^^tcua 

’Iti^t’iy-—yq5¥t«^ ^|5,j I ^c^spjg 

*ic«rr ca^t^ *f««il5 c^^tc^a ^«ta jracsa 
'e f^c?ia faf®a faaca srcsia 
jpt^ c’ifca' '»^|ffta afai i 
a'f^^fetcaa >it^t«{j jflfsiscfa 'Sfw«p 

5T*i’sfa *T*lt*ft5? ’I'al sTsa ?ca i 

*t*ft<pl'5lt9 c^r aacna ’T*l’aiti:ar many-body 

problem ^1 JT*i’3H a*?!! aa?:*ia 

>T*i^fa 3^a ®TC5iaf'Sf^ a^a 

«tta*^faay ai:a-->T*if^®c^a 

«{fa!FM wt^ 5351^: aanai 

-©f^a a^N'^^lcaa a^at 

cai^ ntca I 

'«f^:*fa ataf^f®r^ fa®3ksja ala^fi 
f^'stta ^ac^ *ftca. cni faaca 

^'fti^a*! f?ia 'sftfsi 'B^tsita sra^ c’^a 

=paa I aitcaa, 

'«itc*«rt9icaa 5ftai=r a^atia >^’18 fa^sj 
ca<fi ati^ 1 fa’^-ttf%c^ 

«rtatsr ca«al ?uacw, m *itf% 

aafta 'q 

faaa aatfa'® ?ta; 

«rtatap CT«ai fastaca^. a^Ji 

’jf^^a ara ai ’aiajvs; 'ayfaafl**! ctfci fa?ra ai 


^tfl'sfca it% an 

as^n'^k^t -itf% « fasrataf atara*r»ica 
aa<^a aai fa®c#a ^Ftaa^tai — 

*ttf% « fastcaa acaj caft^t*tiF ^rtatsr ca'sai 
^ca ? tiiaa af^ fa'aj^a aakkaa 
aceia, ^5f«ra\a a'^an iN wtit 

^ikaft^iiaa 'ill ^’|5 ^r*!! '?fl®tfav 
~ caaa nf^a |«:akn itf^a a?*! « 

‘fif^ata fi?itaa ain—^tac»T '»i:aa^ ^ac^i 
fty ^acaa, -iifl asla^fa^ a®attaa fe»(a 
fsfa ^pta '«ik*»ft^c^a ^a®arn a^ca 

♦itca ? 

C3F5>faaf ’^fa ‘Anti-Diibring’ 

faa'^a ^fastac^F catartata “lak^a 
'eia^i-'»«faa"®taa ac^ic^a i c^ilaf^i 

affa^fa^ '«Jk*thwa catarata 

'sfl^raaff fassia c«ac? ca?^ af'r’f^t^a 
■eja^laai a^ia^. cala^a 

'Sf^rkrf^ai: ^ta ^^ 1 c^tat^Sta a»ifaaita 

*Hft’f ai ’ifa'a caVfqa-' •ii=FC’Fa ^a®i5*t 
^l3r 'ii^lS ^patai’t, asfsijg ^aarain i 

apaar c^U mfecaf c?ai aka, fa’«a 
a'ta c^iiStaf c?ai 

*»ta ^’(a 1 -iiasl f^Pfiaa viil ^a^afi 
faniaafataf ata? fa^tca "ilf® 

?nif; ^taa h^fc^a ata'fta ifatl 
c^a?! afsacaf ajtaji -Fai isi?i 1 af*itai*f 

NS «aar5sn'C^ fa^ka ^a"»ia-fatata1 511 
at«i *fa**ttaa *tfa«3af %ica *icsi ^ai ?a i 
W’l'ska a^at^r <ifaf^r^:^ 

^ik^t^tsra ?ac'®i 

^t^tfaaf ac^i aw a^ai cat® *ika 1 





^fl'^ sir*rT ?iitf^ 

»!<fcw ^■’J! '6 =5?? I 'S C*l®f? 

Sl^ ’ftCfS ft«l I 

5ft^ f^gfe ^Srt^, f%l 
vtr« f^giSw 51^ 's'^l srt^ I till ww 

‘#lt ntg fffjj 5»t'?'!’Kt'?ri ^?I1 « 

ntcgs c^ft^t? «»^P® ’T*!^ 

cjptsr'® 5?t I tff? ^iJtiSsr 

^rt*? Boehmeria nivea I '5t9C®. 

C?C“f Boehmeria 

(Genus) 4®ft% (Species) «rtCf, 

fV^ C’lf’?*! ^itai Boehmeria nivea 

Boehmeria nivea <ijf2fft? 

C^N 5?t^f 5rtl| I 

(Rhizome) ^|c'® ^<s,*f?r 

?1H *1 

Vi I C^“t V I 

%*rr?s 

I Variety 

B. nivea var. tenacissima '«ttt^, ^t?tSf 
^1^5 V I 9Jtf^ ’ItCgfl 
^9\ ^ cgtfe Clt^ V 

?r?5^ ^8f 

fe^n?r v i 

SJtf^ ’ttl '« 

W’iJ'N! 

^31 I 

ml ‘fli feflw *((^'Rt 

f^, 5t>! ^fc^« 


if!r ( 'fl^ c«f“r ^fitf*! 

3ttCg?r m llM ^1 ®f, ‘China 

grass’ ?1 ‘Hsfl =ltC»f 

mH 3Ttf*(? m gt»i ^c"ftf^® 

«I5rfSf 'arr^T^ cn^'Q, 

^<31—f^r9i*rt^:f wHt^i, 

^?-r, of-f 

^r«fi—c*^5r, i'N, 3tr-rai «rff® m-f 

« 

BIN Vi I flJtfilS 

5ln3 4*^*1 v CJPffs®! iltC^fN 

Nf®® ffg c^c® nlivN ftci^ 

’rtv*!! ^«®N ’iHiJitc*! 

®<r(r5f I c?pff3®i ^1:® 

ift^«i « spfj «itc*iffl?tfl f^fsi mnt?t« 

«t?rc^ HJtfsRf ^ 

^Ttf*i ntf «it»ft*?, 

C¥=3«i*it® ^CT f*r?fR®- 

¥51 v I 5rtf*{C¥ fi^ 



IPt? cvt 

irr^P ^3^1 31 ^^1 3»11 ^ I 3t*lt53 3fim3I ?ftf ^ 

4«rtt3 ?Ttf3 nt^ 31 C33rt3 3^ 35*1 ^«.n3 3c^j iSrs^ «rtc^ i 

•ffl3tw 5t3 ^ 31 I ««rt33st3 3^33^13 '« ^t3^33(t^ ‘fl1»IiSFt:3C33 3tW^3ftC3 ®t: 

5t3h3 '5tftC?3 3tft3 'Bftt-fntC-f 31 C9|tr391 3133? ^^^3 |^r35? 

cnt-ft»rt3 f3^^ Ttw, C33tC3 «1g3 *tf33tC*f f3|i5 ^‘jn 



3Jtf3 9ftl I C?3f 3f«^t3 r333 3ttC3ft3 «*i8 ^t-^S 

I 3?H®f<hC^ ^91 3ft9tCf I 333 I3.tf3nt3f 


3t3 1331 3ti:v, C3^ 33 apf33tC® 3Ttf33 513 ‘iJ^4<Pt3 ^3 3C^3 3^31 f33ti:3E3 

3fC3 <^^n^ Jr33 3trf3 ^313 ^t3 ^33^ 05^33 3® C3 ^^3tl33 f3f%3 3t3rtl3 

^ 3tft3 ^fir31 *'8t3tt33 3tl| 331 3ft3 « 3i9t3^ ^1813 ’pfhlCf3 I 

3t< 3f33t3 «?®1 «l3i'® =fr3 I ^«,^t^f3 3lt3^ 333rrC33 C6lt3 iV«> 

3113^8 C^ '3¥3?tC3 3Ttft 31 f33t3 3t3 ?5t3^^ «ff^ 3«,33 ^ 

^ 8t3 U?3^ 3rffl 1J^C35 ^«1 «r3r^ f^g ^3t3t3 3l ’ait3tf<r5 3ltf^ W l|t3 

^31 3^f3 ^f3^ tilt f33r3 t^3Itr« Ff3t3 f33t3 373^ ^3tf3[3 t C3t 

«rt6\3 tlf^3^ ff| f%g ^3*^ «ltrf I 333 3t^3t3 3^ 3t3 CVStffff 





wm « wiit^ 


«ltf^ FTW^ ^9 

€if« fe*T «Jtf^ 

9ffl!rtf^f*pr i f^»rfc« 
ns sTtf^ c^«rtciT ^rc«tl 

5f*i-f: 1 c^fer? m ^t5t®5 

^tw, -f^r^tfl, ’Sii^^, 

«ft9t9. a«r « ^t*rtc*(a a? »r"*tir 
ajfv '6 

5tw §c9f% I '9fa'8v 5?iwa 

f^tsf^j? *c«r»irt atari ^faHva at? 

«rtf«'**'49a ^T^x^ ajt^aajm 
atcaa ^twtarsf ^faatf^wsr« «rc5^(8 

*ffa5t»|5n 9flata ir9 ^f®w 
^^taataas ^faatf^w^r i 

nta «c^rr^a aja^l at^tf ^tata ffaca^aia 
ajtft can a^tff»i ‘aa^ a^»rca f«a- 
5taata ^tfeata 

a (Harvest) »l9a I ft*! 

ft^t^ata, Ml 'bTH ^19® 9faata ^jatM 
naif^ «ra»iaa ^faata ^9 m it*i ( ^ai- 
ata) « '•fttia ata «t'5T9 ca^ft atcas 
\ farac»fa at«rtw Ma stacaH 
^taat^ 9 « Itatatcaa ata afa 

fa?! 1 'at ^tata faatar’tca «ftc»[a ata 
acatnfvB' ai •rt'eata—'aaa f%, ^«^»rtaa 
aacaa ^taa ^a •ft'eata •at 
atc^ltlS «iac«tw afa^i9* at^i 1 

at9l »tamaata aj^as wtacMfaf«f 
«tcain ^caf t^wf»?ta a^^i ajtfa Btca 
^wt^t atatfa:»ia 1 «rtattaa at atntiaa 
area9 atfaiMa 'a ftatcaa ^»i atflacia 
ataj arcatv ^tatcaa arfac® ajtfa stwa 
4a4a 9flatfir»!ai 9fii9t«t^ ajtftaa 
aitr^tir cft^t^i M9t^a f<(f^ ^rta 


9jtft:a9i 9tfasita'e, 9f^i9Wa 
▼taar "atta afcav a^^a aflai ’iaF«i«ta 
afa« ajtfaa ata ^faatftcaai ^ it»t 
?t?ttata «rat*at ^i^f^atsfaat « ajaa^a 
a«ata ^ m lt»i (l*tai at’t) '« '<a'tna 
ata ^^.-ataa aarea ''"TtaaFi m a«ata 
«tac«a a[ 9 t 9 ^tcaa «rc5fet«faa a« *fta 
ssTtfacacaa ■sfcsit's nfa^jap atatft*i 1 
Ita cacaa bt^na fa« 'Statraa ftai^ 
Mta it*i ^t'jttat « ^*t"f «t9« ar^ai 
ajtfa 6ta ca-( eit^ara^ 9W 1 5*)ca 
wtra^ M, #tai ata ^tacM «tai« 'aat 
«r9ta Ma ata atca> aa a'«ata tfecatcaa 
atsftca ^acaca ^<9® 5^ai afraa facaa 
stfaal aanaa ^tci 1 

99 aitfa ai Itatata ^««aa 
aa. 9tata a^9 faata a^a caa ate® nt-eai 
ata ai 1 'aaata atacacat aacata ca^ 
ajtfa i^a 1 Itacaraa ax^ta 

fe«>atacaa faata Ma at«ai ata ai 1 
9ca >»«• atcaa 49 ft’rtaa® i**,*** 
caft9 ta ^ai ata cacn fe^sna at« 1 
aia aa 'aaa^ cat^a 9tUi ^'B'ltcl 
4 rf 9 a«saa i*** tcaa a^ 99 feaaffa'® 
aai <a9aj^9 ^9t9 cacaa ^Jaatataa 
nfaata «fta a«*«» tai Mathews’ 
Textile Fibers ata9 9JfC9a Bast 
fiber 9^raa c»ift9i caafaa aat- 
c’ttiafa ^yfa^a faf^a wt9ta 91 b fe«.*ttaa 
aac9 9[tc*Tt5ai 9ftata 99 9ca9 a^^aa 
^tia 9f»i9t9ta artfaitfiwa 1 f tfta atf 
caac9a a(9t9faaiaa mw ajtfti ^^’itaa 

faaca fawa aftt»!taai apri .f9(5r aca 






iifm, 6^*im 'a^srt^ cw'^- 

Ji^t^ «jtf*i ^fs m *rfii*itcn^ m 
<iil¥tflt*l csitfe ♦ffl*it*i 4«,*»« 

c«r|v 3?:3ia c=«% ^il i 

?rjtfi«r 5t=«r 

cn itcsf ^nt's ^5 c^fl 

#*rf« ntai 9j >4151^ 

>T=V»1 «ftir»rt9 Sfsif^^FTC-tSt «ftCl 

^jfsr ^ s)tr»r 5t!! ^tar^stc^ 

*rta I '*’1^91 *jtf5 ^1 
^tq¥t>iir «fr*r 5tc^fl *rw i ^^9 

c^t^l-f <aff»ic<5 9JtPl Ft9 ^91 ^rs« I 

9Jtf«f »ftnt9*i«: '81991 9l^c«rtc»f9 

Twk <rs95jc^? ^tai ^«.ntr9'® 9ti:=pi 
cft9 cft9 ^ksT S's.ntvrcJis m ^tc<s9 
fij9 ajar's 9[9 I 9'tC'!39 % 995- 

^r«1 '«{t9<F C9^ 999 

•itCn 49^ 9^99 ^99 «r«1«k9 91 

m 5f9t«r9 9tf^C« 

ntC9 91 I ^9f ajtf99 5t9 ’ 991 

9^9, f9« ^tar «t9l 9tt '9f919t9 

9t9l «f9t9 ^9?f99l 9rtCW I 5t9t9tli«f9 
9^ ^C99r >T99 ^itC’f I 'St^l^l 9^8r 

i!^US 9tf 99 999 ‘41^ 9^199 ^9 

91 I «9^ 99 ^t9t9 9Ttf9 5tC99 m '41«F- 
9t« r-ia*^ mK 9ttc®tt99 % ^ra- 
91fl[ 9[y9'?t9 9^91 I 

fit 99tt fittt If^t 

W1 99t9«9FI fe9l99n:9 «rt9tti 

9f^« afftC9l f%9 91 Pit tfltt 

9tftt^ Sil ^ 99919 f«9-5tt 

tllBt ^:5 t9l«^C4F 9NtlC'® tlC9 I 
<tf^-C9 9t9 9^tt «ltC9l 

99tlt« tfl »^ ‘9tt 9W|t9 


5ttf9tt«r9 a’^lt a?9 «rgt •f^9fC9 9tlf1 
'St'pt'Stf? 9tf^t1 ^^C9 I C9C^tt- 
'9cllt9Ct^ 9tl 9t9l9 9ttt I X5C9 

C9l 999 tit 9l9 C9CPt 9T9t1 91 -fr9t9 
Pl9l«f9 ^191«1C9 tlf^C'S nifttt 91 I 
9*9199 tjiftt tctl9lt 

cw«m ^llttJtf I arft J'til^ ^filtlt 99t 

if^t nfattcf c9l9t 9lt, 9'C"9lil ti 
91^1-951 9lt C9«9l '«ll9Uf I 95t?1 tl'pl 
«ff»9tt *f1««f9 fllBtIt 9i:t'S 9Wl 
9lt9t*l ^«f9 91 9l9 '•1991 

99*13 9tt 4Ctl9 ¥t1 f9t99 Wit I 
'^Itt 91 <?rtC9 9*^9 «19 4J^C9 911 

tllft 91t 9^-9^3^9f I <41^ 'tftit 
9rni^C9 ^Ct9* 9^9t 'Bfit 9l9l|9lt 

«fa1af9 tt 91 I ^C9 «|to 9Mt 9t 9t 
9?1^9 91t ^f9t1 «rl9lt ^«9 91t 91919 
I 

91^ 9tt 9^ tllft 9tCtt trti«11<l 
ttit 99f '«fC99f 91^1 tiiSc'® 'trftti 

9f^91 tit I 9ft tlist It 99t'« 9t«ftlf9 
9ti8c*5 trtHtl C9*91 tt I '4)1 9l^t0f9 
9fPt1 «rC9tt<C9 aiftt ^^t*®1 ttfU-tlCt I 
^®5t1i:|t 91 «1tJlW C9999Jt 

91ctt ^laaf9 tctfl 9ttlctT tt^l tt i 
CJfl JTf9 ’Ittt ^liStlt ^fttlt tt«t1- 
ar1t1®r tic's C9^1 C3FfCtlf¥99t[S' 9ti9t 
£9c|tf9tl9 ^S9 ‘9ldt 9lt«^t ^9t 
t^lltl f9C9 9lSl«f9 tfftti f9t1 tt'atfJl 
9atf9fl9 tt I 

91Ttf»l anw 

9lt'9t9CS 999 !^C9t 9Ct « 

spiC'St ^tPt 9lSl«f9 t*\C9 titl tit, 
cni jftt tjtftt 9*ftiScs tt I *tt 



[ %>■! nit WJ1 


irtifli wtn « 


«rt!r « ^ ^ »i^l Jfi I 

^5»« (11^ br<j JTtftms '9pf^« 

»rr? «rc¥t»f « 

§n?I ^VBl 4^ uq^lS 

»rtw c’ftfi 

^itf^ I (fl^ >r^ai 

^FtiB^rts na 

^®3f ^«S? ^t'S ^1 I 

nNtif‘1^; r«?5jt3 artf^ 

^zn c*Ti> 's •r^t^ 

nfimti ’ft? «fciit»t vfflt*! Bt^i flc« nn 

ntcii I 

«rt»f ^e.»ftFrc5nj *rf««it*! 

^tPI SFt'8 5fa -f«n»( 

^r*itf«r« (^^rNt*T) m'«!ii ’it? i 

fl*re?r"t <4v <11^ iff*r 
«rrt «••• nt'sui ^tT I 

fe«.ntW5r «it«« is^f® di^ii 

«••-''•• nt^'S «icntr«f^ *rt«ii 

I aFt*rtJr« «r®f9 c?cn 

?irlf*i?[ 5N 4r<rtf nn i c^i m c>t 

^ ^t« c^*l( «rf« 

4rt?i«'»* nr^'a ^cii- 

%«s*fir I 

^*11 nt^ ^i 

itm‘\ 

>rt<rr«*f'®: *tt^ nt^i ^ftij^i <tl5 

1i35«» ^t»ii, c®t^i arw 

itl^i ff| •rc^ ^t9f it?ttii 

« cni tt»i "Sftn *ffi(ft?r ¥fl«i 

^Ve Vi I r^« ajt^i ^M litftsi 

w s»lt ft?l1 flJtf*! 4«f 


'wr'stf 'fl? «f^f9 «ftJi nfipitc*i 
vtaafii f«wt^c*i c^i ’ftii 

cnt mn f««rtl^lii v ^«l»i 
*rf«^r« c^»ii *rtftlfi nu i 

cjfl c«»!Nt^t5f «rtH t5 

^81 8rtsjli 'tii w« 

>[15118) 81 8c«8 >rt5ti:8r «r8C8 it»[ 

9[|81 nc8 c>it m it»[ 5^^® 8t8i- 
f88 «ir^5t8 wt8i 81 c*rtf8^ «ft"r 

8tf58 5581 58 1 ^8. «t8'®8^ a Wf 

4% ctr«r>r?r5 5tc«8 >[t5tt8it 5t«\ 
5t5?t8 V I ^t>lt588 5t^8l 8t-r ♦It'S'll 
8!ra8l attfSai 455 «r5t8 v 

5C81 C>r^ ^tC-18 tfa ^881 c%m 
8fs5i f88i 5tC'® asfiiai It8 

^t'pt^ai »!8 I ^t5fa nca c>Tt 
a^ta I 888® ^taafil ®8st^8l 5®t5t8- 

na ®t5l 5^ca>'e 5t<l 5 t^t 8 581 
8lc58 f8C8f 5t® f88l ^ffW8l 
8fta 5^i:« Vn &tf88l 5t^Tl8l >ia8l 5a I 
«<l ^8t8 aFtC'aa f®«ca s’tSta >TCf 
fff •itf^l ntra 1 'sca 

C9\tlW 488»tC8 5t»I It^ta C8, 
«fT8 >T"*3[< ^f»[8l 88tl81 

^151 1T91 Wt^81 ailai ^8881 W 
'flV 858 C5t^ 81 ¥nia i^W f88l 
fn^t^ai ’%H ^t»ian 5fa8i ««¥ 5tP5 
8^1 8^1 «rr»f ^|81 wt^8i %« Vi 

fff fff ^8- 

^t^8 8(t^ 8itf»f81 arrf8Fr« nta 1 

ajtfaa ^ Sasatat ^faita <8;^ «[^i 
Wftaa c8jn afft^iallraipfiwi 1 



,frf 'irwv l^»tittC'a^ ^^t?r ?.t»r i <lT»i fWl^f 

c^n I if^ ajtf*f nto ’Ft'S vt»i ties 

«it5ii <ttii «rRii«it^ 

lt*I (Decorticator) ^tFtCtfa ^38 siItiI 

it*i t5 s ^jF5[t«(i ^Ji Afm f^c’ifs^ ^\ i 

^Ptui Rfsf CFCI flTtf*l?( ®*t&1 ^r«*lC«3J ^^CFtCni ^taftcs flJtf*iir (A^il- 

^ ^®t<C»l^l ^TC’f^l) 

WS cell 6r»JftCW I 

fe*rt^^"r ftc^i 

Wt5 flTtfH TCW %nf 'srt(SfF^93 «f‘H 

flTtfn ?isr^ ^31^1 «r%?ta ^«Ha[ m t.,... 

I <A^ ’^J’ 3’81 F|ei I ^^ 

¥C»I f4f®I flJtf^ Ftns 5t»ltt«ftfl §nt^t«ft 

af» ^c-st^ FS?, *t« 53jtn?F ^W 

'®tc^ ft»i esN r«»!i 

ftw, ^^Kifk I ‘flil »T’f 4taw ’itcsia ie| c^rc^a as^c<® 

>Ttr>! «ta'$ »ra^ta ajtf*ia ^ts mFtat’i’aja ^?»i^c^a n?l’Pi (Trial) 

^t^tlata s al’n i ^a arf^rat?) caH^twa 

ffac-rtfas «(t-( atf^a -Ffaata «r?i 
a« « titaciia w a'<tic*f >TtFtatnta 

4... <« ^... ^a^ta c’ataii ^faal- ^Ftc'ra *iw ^Wa's wa c-t^j 

fiwjf j «rf®rat% -ii^ ajHtca 9.f^al i ’SfaPil n afwa awa 

da *itia <a^*i •fa^a’i aa'taaca ’^ta'g Fl®f 'srta 'saF aff 
•afaiaaatat^ ft; c-sr^t »itda afaai nfl^i t fti ft^ta^* 

atr»r «ta^ar^ F^ai »itFtaft<j^a ’t^aa ac«’ a'tatas aa ai ^rftpai ^5 ^ 

(caatd IftsadJ ajtfta 5ta«ita« atatft»i) aFtatc^s ’Hj^^a 

tftta acia ^t^a’tftsi cnftftftd^ i ai i ^rtFtiaa aa f^i nfta^lf 

c^rai d»? ca» aa at*n ft?tlata aftd a^ata aitaai 

aas ^l^^ c^H nv? s ^rftpata ^wz^ 

■sd '•(Hs ^sata^ ani 5ji I .4ii| ai ^^*rta aa'caa ^ar «••• <f.aF> ^rra 

fttafl'® ai §®ta^ ft: ci^acaF >••• casal a^*ii dntv 

^tatfa 4C5^ta sfsf >•*• fsa afjsni ataa atai ca *ttsai 

4a« atitft»i l^^ntcsa atsftw Itacac-f 

•twa a^aa^ sta^ naata «ttata <at att^ <t-t ft^ aftai 
ajficatftajta aiaail ftaa, fti ‘aata ftcaftif asata arta'® ^rafta aita <afta 





■ttlfhir «llwtilf 


Sf1 Sfj%5l ^ QfiT 

^t?tc?5 I?* 

’rt^t^T 5if.j 5iffac»i5n 
t?t9 ns ^tn '^c^rsf csita ns« 
ntss n«s ?s i 

cirr-r« sjtfss ftn 
^ni^* ns ^stacna cn cs^i 

afnr^ftin, «tnta s'cn a?rc^?r, 

artntn « faf«a «r«Ftcaa '« 

a^^a Decortkator-iia feasn n^a 
n^afcfi tntcna aca; 5ftt<t^lc® 

Henschel CKrupp) Corona II >ija^ 

Corona IV, Modified 

ICrupp Corona '« '^ftS « «r^ta nS *« 

®tntcn «iai® Ramie Automatic Decor- 
ticator—ns«^ cst^t# «aK«Fa1- nfnai 
fncaffe® i cnn^ aacia 

a^sa a^N^tfa®! cfsata nt^ ncaaafnta, 
nlnnars ffaispa ‘As^ ^<5*at| '6 irtnun 
nfaatcsn i Flotida-a fa^naaiaa 
nc® acsa «fTa fng f¥g ^af® 

^tan)f I ^tar®^ «i?jfn ns f^fa® 
alattf I 

(Degumming) 

aitfna ftcn nn 'nn^n^a nat^ 

ntnta iitn srcn f®3ft^ni nfsf® <tn nt«ai 
nta ni, tai 'attend nf^salft i nt'S s?^c® 
ftn Wlata na w nic® nacni- 
nmt^ nan ® n^^ ®f «f«® n^fac® 
Intfnnc^ faf®a «r^ata entfa® (Degum- 
miog) ¥fac® nai ^tntn ® §®a near 
fnafSif^r® 4nta ®« entfa® an i itn«1n 
#:n cnajfn cn’tffnfn® f5a»?[a n® 
*a^an’ fnwi ntaata aftaff^ai gena wen, 


aiwten nfatan wen %tnfa na c^m 
wattai nic® na i «tf^ili» ent^tnf? ‘nifn 
nltn« ^nta fan 4ftac®n wtewi 
ff«ennten nnn nfanten ntn entfa® wfar® 
na, enaten entan nai nwa nen i 

wtntn, l^caH «’japatcl atntaf^rw sftsFata 
®n ntn^fn entfi® wfaai nan, nwa canena 
Ji® <tn «t®« wai na i atntafn® 4fwai- 
®fwa nn ®ai «rta 'Sn^i ®n ntnwfn 
cnt®ta a'nia cnt^tlai n^t® na i 
entan ®faata nn «fwai •nw ntc«i® fa^a 
caena f®a ®tntcaa wttwa 

wfaata ww'« ®ia ^«s®ena m faf®a®t?:n 
'2tat<^ nfan®"!? ni *fraaa''n nfaai 
ntenn I cni «fat^ n®»\ n^nta ajn- 

ntfa=n cntn^a®1 (Trade secret) fnntca 
afw® na i 

wjtltnn^ <fln^ ^tn-f5tai-5 >:»«• ntw 
‘A study of plants of North China’ 
ntn*a Icwt^ranta ncnnai nfaataa m 
nt^ilBcn flntntn entaena 4® wnw 'q 
j\nv\ 3inni wfaatcnn : (®) 4aen 
Itntntnwfncn gena wen n^i afiiai nana 
^ nta fnw ®ai; (a) itwtwtn ®tn wfaai 
catai; (n) nca wa'n^i » n®tnn c*rt®i 
fa® wai; (n) itwi wen catai; 

(«) ®tana cnwfn w® n®tw csrtfannn? 
gena wen « n^i f®wtn •, ( a ) it's! 
wew catai, (w) n^cn faentfa® 
w*mfn wwt^ai ‘wffwwta' ntai «fta?t^ai 
»i^en entnn canena n® wTtn «rw® >^n i 

^wn (2tfap?l1 (Biological process) 
nt^ nan wen nee, ®nn wwntw wena 
wtntenj^ aftnwfi! wt« ntc« ^te*r 



1 *i«l—4*1? fv, untfl 


>a«r \ 

sin lti»i cn n»rt<t{^ 

Sf«< « ’^Ttf»!t*ftni »TfCBr 
fltfinn 'sisitutr*! 

^fli ?? I «)f^si 

^5 ^1 *ff?t^«t'sT ^f«1It ?Ijtrs(i! 

cB^i« ncwi 

4 

f^f«f f^c*t!r«: 5Fflt^c<fc-f 

FfSlC^Ct I ¥CfSF 

^t^ta sfij^atc'ra *4^ T-^nvs a^ca^ 
a^»ra af^ai 

'Sf^it affaatfe^si i 
faata ^ta« ’fcaam '»ita«^ i 

ajtfaa 5f5{ nffl^ftc*! atf^ai 

arlia i 

a'«(ta«t ^ij'stca ajtf^i! «t't*i^^ 
ca’nwa 'rt’fl, c^ptH^ 's i 

ajtPic's •r'®=¥fli »<s*'»i^ 'SN '«it«i’Fl 
C5»!*3,wt8f <ittafi Ifti'® fJ^nf^c^ra «i^*i 
«Fa 'atrat, ^ta 9a i 

<4^ asas 'Bftaf'^ta ^at'a*i*i ^a ai <iia^ 
ajt^fBftil « sfafai «fatta faita^ 'Stf^cataa' i 
l?tc¥ »fftsr a<Ct=f '« atatfaa at® 
ati« vai atlc^ *tttai t?ta fifata^r- 
t.at ca®l—’5*11 i?^c^'»itfe'«a, caHH 
an, ai jp/tar-fafa^ 
titas 5ti W <44^ •fi f«a ’®*i ca^ I 
wt% w <4¥ «4at|5 a[®5r c*Fta 
ca c¥M w cf ta «fWf ta^ 


t5 *1^ aa 41 1 ajtfaa «i'‘tc-ia <4«Ft5 
ai«® c^ta »[tataa^s «rta lfa> a^c'® ^rta 
a» *t<ar 9iail 9a « atlsysr 

E'e^i 9a I 'flai’t '^a^itata*! qai a^ata 

ajtfa 9 lc® 4 f^® ^af < 54 ! aa 1 

^4^ napsi “s:® 9^:® ^tatraa a^ai a?? fafa® 
9 a I artfaa ^ai 9 ^t« «iar® cntatf 
4t^9i4. caa4—f^', c^fa^a 9^t® fsrft® 
c^itat^ 'sfmt'9 9 a >44^ ati; 

5»it«t»ia ^faai ataita ffiaa 
cnrat^ ca^ ^tataatav 

9 a I asjaj-fafa® vs^ 4 a ^«a «f*st»if® « 
ajt*f9 ^tf 9 iTta ’Ftai ca, ’jf^a^a faajt^ 
aa*t 4-s'?T'®f»i l9ta «ia?i4 apfaatci ^aaa 
a9«i 'e ajt*i=9 «f5tcaa 4t9tcaT »rf»i 

■'S^a aja9la at'?ttai ^f?iatt94 i ^faalt® 
^44^411 ca«tca ^fai nflt®c9. 

♦I’ataa att^ atl, ^t9ta 

m ^'aiaa 'Bi'Bta 'sit«r ’jfaala 4^58 1 

>4^ ^Ftac*!® a>fa!»i ^«9sf*ia aja9ta <4^5 
atf^ai Bfiiatt^ 1 

^tat'® *141 ^«ita fatia 4a®ta 

^ti 9 1 ws «tf« a«.*ia facwn 9ti^ 
«ga nraatci 'sft^a ^^ita 

affac® 9 a I fatna «fit^c^ ajtfac^ »141 
l^^ta a® a^ai at^t® ♦itta l 

nfja'i afaauaai f^atti, astan'•lai afti- 

^'s* ^9ita »Tf®i «tata «tiataf4 
ntca I fat-fa «rflpatf aitfata' »iat«r 



«riifhr wiw« 


*[«« vii *rtw I ’T^car ^tir»i 
•MCTt srtf«fsf-rrhi n-rc^ra 
n(^a*i vai ara i 

5jtf5w»rt^ 

aFtr*r »tt:^a ^t^ta 
cfirti5=j •atc^ i 

n’Pl '« ’fatffn^a ^a 
atv «far'5 *ftca i ^atcl ciPtfa^ta 
arf^a *ft®i ^faai afartca natfa 
*fa>'« n^c?a atat f^»rfca faa?i'® 

^1 irf^a «ttpifa¥ta cna^ '6 «af&tat»ii 
c?ci faaca ncaani ^tatc^i 

a^sitra aitfta *ft«l faf«s «ff^ata atai 
c-iTfa^ ¥jaai atfcaa atai ^ai 

ata fafai, faata faf«a aitca ?ftaaai 
afflitw I 

aiJt% 

^t*n?-catn'? f^ntca ajtfaa aja^ta tt^l 
^^1 nt*5tw cacf '*rta« ^r^Ftca 

ajai?^ alc^c^i «ifa¥^a ^r«^tn¥«ta 
wr ajtfa ijai, ca-ta, ta 4r^f« ^t«tfa^ 
'« caaa f^a ^«a 

fa^« vfaai awfaa arar 4ar« m\ ?a i 
artfa atat^^ata artaasta, c^tatca, 
n» ?f^, caatl 'aftata nfacatai:aa 
aar» arrta faat^ata c^ta at^a, atf^firaF 
ajai^iaa apr atatfaa arajtfa, ataiafaata 
irta «rri« afa aaftit 


fSffaa 4ai^ an caWta ata, artatailr, 
arta aita^a, ^aaftv ta^aaa «taFf%a 
«rsf« artfa arai afiiatca aja^« aa i ^ 
artf catfe « faatrarita w» ^ 
aaa'aa aaaara aa i 

^ ^ati afac^ cara artfa <aaa <aa 

% 

«fata atatr® i^ta atar^ar, caacaa 
cataa'si 's aacaa <aalatta aa^ 
a^ata «rtca i 

^?rc'5 anrffa? ^aa ^mra 
^ta^aiaa fafsa atca 4a aaa 
aitfaa ata a?t a^^ i '«aa« ^tata '« 
^'saaca fag fag ®ta a^casca i a'iata 
aata ^faata ataftca ^ata atatfaa aim 
arw ajtfaa atfaai atf^tca i 4^ ataca 
a^atca, fataa^: at^ a^r® Ita 
at^^ta taa®* aa (Decorticator) 
^«tacaa ai»5 ^tai^ ^ata artna ata a 
a^c«t«tca %aaa aai fef&'a \ nt^» 
a^-araaamtcaa «ifaa^ atatatafa 
a^ata c»iaa ataa a<,aa ^cn ^?caa 
fitcataf^a^i aatar «ta^ aaattaa 
’ata^a afaatfiraa i «tata ara 
f«fa affjftca ataan cwata aaratia 
4ai5 ajtfa acaaaNta attca awa atai- 
facaai 4aafa feafa? a4ka gjwtrll 
c^taa afimt 'ttata Ptarti ara^ 

aai ahtfa»i/ aitatw cal acaattatw 
atai <rf^a«i ac^n cal f^ctat 





^vs «m ▼»ir!ni 

iTtft wrc^sfi 

wtc^?r ?rrf*f '« c»rt«fw «rfi 
fent? f^«f1irc‘r» c^# nc^siii 

c^tir« ^tw I 

«rts ?H «rrr»f *iH^ 

f5PiiJt ®t:ft«rr5r5ir m? ?iTtf*n 

5rWft«r '•cns ^ 

^mrcsnr c^ i 

*11^15 

f^i ^ I ^t: atcw ’J 15 TS 

*1® c»il ^tar -attir i 

^ts? «it^t?r 

5ta3L,¥?l1 I 

5f^ orri 5jtf*i9 


irFtf%?r5W 

^tr^i »if?« «ff«iff%®i 

s«i ^flit« ftfet ^r^Ftofs 

stf??i f^?i ’Ttaftw «rg?r 
TO ^t?t's I ^ 

*tf«^t*l ^Tjtfsraf 5t9 

i?11 ^c’T >r^s fTs 

c^ «t:=i 

?Jtf^ ^1 4t¥^trf 

^>rs^i 14^W9’psinc^ *• »«v® art’K'® 
®Ttf^ ^T^JTl ^51 t »T^CSF 
Ht»l ^ (Decorticatoi.-) 

5tfla *rr^ c^^rt'S ’I's^ \ 

5t^ c^\«r ¥fsfi flrfft 

I 


5ft 'St^tS ’•rf*f=( 

pfiF'® ®®Pr=? C^t5f 

^t«FlPl5l Cassf C^ 5?1 ^t^l 

•rtf® 5ri l•■•®tvt>1t® c® ^ ^1 '®t?i 

®t^tPr ^'•R ^Prc® =11. ^1 =ri i 

®'tc»i'6 '9^c® ^\ I c® ’T®f*i c*rti:^ sri, ®1 to =ri 

c»i »iWf^ =rtt I” 





'sr«rit?r— 


«rt^ •fliffe 

c^-r ‘'ii^i ^tt^ii- 

« ^tc?a ^91 

cwjtr^’f—c^tflt’ft^i’i I’ 5if, 

’fjt»ltfw« SJI, <iHl <4^ CBW ^®a. 

<4^ C«r?t4 

cwjtf^f I <4C'r?i ^:9\i— 

Qua si Stellar Radio i^urccs 
QSRS ^»!1 ¥«)“fBl^a5 fsitir 

Quasars — 

c*141 <1115 c^tll- 

«rt^ 5^5 5^ 

fXM CncaE, "(^ 
cifsCTJi:^—455 ff, 

«rt:9lt55l »T^t5 f5C»t5C®*5l <4Cf5 
»r5w nmit*!! ^»i:55i 

f5t5l5*l« nac5s5, 'Sfll C5ft5 5rf<rTi 
'«itsf 5^9 ^t%\m <jf4i- 

5€5t5 4m 

55 4iit5—C5l5t5t55^ 55:5 j ntitai^Ri 
4tr9it55i 5f5i 5^:51 

‘facia 0^5, §*(55^5 45^ 
csfJtf^i—citaWan.—4^ 

55^5 iw 45:5^ facia ^ 
4yf^ 5aci a^ca ^taai sfasfei csfcaft, 
cafei 'ataaitca c?ac« i^cai f^a nft- 
c4f¥c« 4 tatcaa nrafpf^ l1ci cf4 
a^cai i1 itarta^ aatia atatai 


55tai I atc^a 4titcl 4t5ai ci 
^tai caac^ nt^, istcaal 4i451 
5at^ f^csf C4t^ c^ca acm 'a 

^raaii 4i'^tata atcari, atca? ^taai af»i 
lit^tfari caat® ^ca^iJl f®at 5 ta, ata 
m faa^i 45 4t« cic5 4*ra 4tv—4ta 

4^c“ti atarta 4tc»rfaf-aia 45^ itc^i 
faafei fa-i at4ta 4tC5ta-aia (^cla 
4tf«pata facia 4ai 4tc»itaf-aia i 4f^ 
cacw 45 m fiatf^ it4ta if^- 
cad 5C5 45^ aica «rtC5i a^^i 4i atca, 

ca^ fa? 1C51 45 «itc5t5“aia-«»x 

) I a:c1a faa 4tC5t^ fafafe, 
itai C1C5 <jf5fa*f»a pi{^ arfcail 

fafacfe? c*tVci ata I 4tatcaa 55tit5tfi 
ca 55 ^tai acaci, ^tcaa fia^a faa 
4ta ^ta artC5t5-a5a i ^fantq 4^ 'stata 
atc4J C5415 C1C5 4ta ?ca 

acacf ata atantm faf«a laF nca 
\9ci 4tatcaa ^fia^ 45^ 4»t5 4a i 
’Jfift ci:5 4taai aaa ^tata atcatr 
551 fa5^i aataa caca c?fi ^ia wa^ai 
^tai 4tatcaa ftica aai caa 45^ 4Cfa 
5fi^® 4tc5ta ^itf^r® caf^ itatm 
4C5tcac5i faf^ wir 55tai 45^ itatni 
fara ‘artatcaa’ irtitflt, atc5 
‘it?ia’ ntt»itf% ac^^ 4f^fi« a^al ia \ 
‘artatcaa' 4iai ‘it^a’ ¥ita 4caFci 
acaci i if^'iti^ 5a faffcaa 
affci 55 55 fca 4af*r 45W 5a 



^tftt ’St'ifir *T1 t^C*lTf I apfsfC^ ♦(tfs I C'*^^t$ti3j't¥ ’ll C^fCV *ft^ 

^ftm «rTt*itfw« vWftff c^’T^ njtmftr ^iz^n ^rt« mu ?c»ii— 

^nnCi ’stcffl ^R's’i W"f-’itc?[i *i^ '« c*it^, «?t*i ■« fessisi s^-c’riwh 

I •tRi??' jfjip ( ?f<ft^ cy(^ 

c*ti:flR, \ 

*ltC5 C^i 'STR 5fl?l R Rf 

^tfll Rc? *1^1 ui^iR fift? 'Sfffs'« if»ti % 

ift’fta c^ ’fiRitfw Rt? R’^ I Iwtf? m ^"fi «ftu 

^tz^U *it’fJt*i Rrta *fR55 ^T'^fsi c’TtiR, s^Ri '^U i -stf^ ^*ra 

Rctfl «i^ ac« *ftc« ‘ii’pls ^«!rj 'aiti:»it5T Rjtciw *tR- 

«ftr»!t’|f-R’«t I 'Bit’ifli af®'« C'SjRfc'® i c’flS ^9ii casu¬ 
al I R^f 4f^^, ^R?! ^r-R^iR ^1 '8f*fjjR*i I ^Tt*rtal§ 

Uim ^RR ^1 R^tfl Rr «rRi 'fl’i'l R’t’T’stc^ '»itz:»itFsii ^ai i 

c»tcf, c»ffei I »«JT^ '«itc«itt!5?T? "fir-R^rw ‘®n siR ‘ocft’ Rwt4^- 

^rtr^ii ’T^c’i Rg ’i*!! I ,;vf5 fi^s, i '^tsitc?a ^iRai 

«ftc»n «r^ta "ff^ I ifl^'di i^tR c^, wc’f ’ll 

C9|jf c^, ’ttsil '« ckRs Rij’iRiir ?c=iR 'sitaff'^ <«f?tn 

aRf, «ltc»11» |:i3pfl4® ^1 'SitJl^t^ C^9!ta CSlt^ C’fC’l' RR ntH 

«tn, ’ll n’l^ iR* mK ’if’ita RR c^ltv 

Ratfe 'fl’F nR’rtrss c^r^i Rfasr jr«i c*itfei ’ft®! ’fc*? ?? i i^ic^car c^t^i wc«f 

—*tR^R!8a ^U R^ivcaW’F “v»?iw i' ^«r^T RR 

C«itw UWI 15?lf ’ll Cl>^C« 'SltftCfl «ff« S|tW I '«irc«ltil 'Blt’Tt I 

c»TtfC'S <<1^ 91^ %tRr ?f®?t<i ?ff«- 'sr^tsi '»itC9it^'’i<t^ c^Ui Rait%1 

wn gf?cw *r£ipi cii^'®Ri9 !?«r^ «r«i*i^ts 

^1 ciR, '®t8^ <ii£:??i ’i<r^« RRw «<tt«R RRI 

«(fRii ’I’liwi ciR fc^ii ’itJiHRi ^fcsf c*!^—'®tw c’l’i Rfi^I Rgif® 

’T’ltaci , caR'Q cul—^cira ^it^RtRf *itc»i5 Rt^ i ®it^‘ 

gi^n aitc»it?i ci?fe“"f9 9it9i I '■r’l’mcm fRi i 

aitwiR cp^wa ca-s^a ’racaia «it«i-'«T*l'*T?M catari att«f ca, ’fjfafw- 
^ «<ia^ »itt»fa aatPca ca’il' i aiRi ’•itaTcaa cataf caa axa 

at^, '5tai, ajtatfti ai ca ca^ta ate®? i «raaf^J atf%a Rwta^ _ 

’ataai ^ti:ata Ri batata atajaa aiaaai Rena ^macataii 

cvR[ atsa arftai fa aRatta RJ^ aana aa ^itatRw a<t^ta »rlai- 

a^ta, £»r^i ’■rtaai ?a^a '€ ^*tafaa Rf'sstca ca£*t caatt»ia <a, 

ataa ^twi-RiwaatCl' aiaa »rtatcai ®ita-**i‘aaaa afjtaRi'^Ra ajiaa afalg- 





^ *i'N- 

®® c^i ftrt 

<fjt»itfi«r»j9 f^<i:w ®tfw 

<i|4F « ^NjC»fS 

^ai c*ic*f csT«^i <ft?, ®t?w 
C^, f^K fifn?l1'^i'l“-’tTt»ltfW'®f*?« 

®t?r 

C^l 4*isf ®t^i 

cfi® *rtc?i. c^tjsf ^n^nJi-nf^^n 

cn^ '«iMtrwfl 

C*f^ ^t5l1—?c»ii 

?-( litwti (^»»'°) I 

'fl« c^ «itc^ ^ csjI, cf\ 'artc»n 
«rr*ltc^« '^C’T f?t® ’T’R 511, 5Ft1l*l 

C’lttw ^tc»lt9 C5t11« C’l'^ 
nfsc^ 1« ^Itfl ^tcv I 

’ll c«f®'e-Rrtfl ^^1 
few ^1^1 ^twi it?t« ^RR-sTc^c^f 
R ffet ®aflr-^fc^ «ffe'e-ci?fe i 

fecji*rnt«rT ’rn:*i *itff5i 

Rwt 4^ I tiits[»tR9 

cw nc? ferf« Ji^jRrat^r 

ciiffe«*ci>fenfl I 5?^ «f««- 

cwTtf®R«i-*iR*if^9 «rr^ feticti «r^Rs 

»ni cif®« cn*itc?i Rai), 

cuffe^-^f^rt ) 

nt^T wr^w Rffei R^cw.^rm® 
c^ ^ iitJii e?if®'9-cpfet^ 

m fK'® R^mai RiPf- 

^1 WI RW«I 4C« CAffe®- 


<111?,—®tfli ifTtutt^ v<i I 

!rg!i arTsil cntt, ’^l «rRfit?j 
Eft’ll c’ftsrRsr^w ^c®1 5ii-®tt®tw 
cw<ri R-Jic^ i 'irt^»it^- 

Rt <«^» cafe'S-Rif Rff Rfj 
' a^iftis ^fii c^t® ntca c\ w^ R*! ^«ft® 
Rfcirl cwPi cftsi c^ =iTf®#<i cw^i 
c^ftf I tfi^ftr®: <«rtc5i ^r»i Rnr« 

<ii=T^ c^ffe®-fe<.w *rt«r- 
R«t c^tsfttRf^ c’frtRrtfl’iwfRvrcafl 
t’Tt^ffl ’F'sri I 

*Tt*i RRsw 
cfc-rs cflffe«-c«fJtt®Rr*r«i few® wwrnw 
WTffe^WI ww ^tiJtCWJ 
?t*s?tw cwf®®-fe«>t>rw sTwrTsi cnwi 
ntcw «rf®fe fe<.c»iw >i^f 
«flC5rw ^t*ft® ^t^tw 'ww^ »rf5r t®TtR 
w®^l wrtsrwtw Rf«i «1f5lt 

W*1C»11 I HW® WftWWt? 

«iwR ^®wtw '^tcw I c?itfe®-?5^C5n 
R®tSf5r W’W®1 ( ^t«. <FtWt®ff »flC¥i! 

®fR«F fe«.»r®Ric=w cwwc® ntwwtw 

w’w®i) ^wRf*^^ww 5^sitw wr I 

^twi, R®taF-^®i ®wwf-?wr^ fens 

Rfew^Jt—®w^f-^?^j w® ®*i Rr®t«fw-¥w®i 

®t«ii iitfefe njtr»itwtw wtwwRfcw 

IR» WTtC’TW ^WtW'-fW^tsr »Rtwi 
w?i fefRw*iwrw(n w*ii cwc® *f1iw, 4W 
»r«(^*iT R®twH-w»Ji®tw cwffe«-^wfNr wR 
®wc® ww. ®cw ®tw cwffe«-«rf®?»ft¥w 
wjt»r ®w¥"i’ wR*f fc® cwffe®- 
fe<.»i®Rif *rft5w wrmwtw ®itw® fe 
^^Rwi «riiwi I fe^>r®Rnr ivk wtnwtw c’wtw 
fentf cw^, cwwwjg wnci wfc»jtf-fe«.t’Tw 
wtwi ¥twl Rtwft^w srrsn »rw9i 






■.fifes'} C'S'iif’^.r'l®! •.it»r.;f%c?i?[ 
'S|pS-1i(?I '.aft'" 

5*! ( *111^ ' <i o 'j>6 ) il)i^' 

C^ll 5 ‘j-yf^ '^•^*]'>/ 

<f«J1 1 


>??• [b'?i 

JifslC'H c! t''^1 3C 273 

C5i^ I ■siK^lTb'* ‘AmV'i 

( ‘4i?:b<j ■^K*i c^t‘itf f'-' J' 







ar^t'rrw^j ^csltf «rrc»ii~'fl^^ «f®«- 
c9Fjtl^f^WT( Ole'S oroR I 

afftifit^ «re5lt« W¥ nrsi% ^^Jit^sri 

^«rmw t65ii ^c»ii—^tc«it5T c’fRtntfl’i 

vsta^ 4^$ I 

«r?f« c?ins C9f®'«-c«ntf«f^®t- 

?t=Rf^ f^wt^l f^f^ir *itn- 

^e?l CSt^'S-fe’sOTil 

c*fr»R—'Si^^l < 51^1 I 

'<ie?ii «rt*ft« «rt<Fts Njtf? 
«ftHi cm I vt«f i?c»ii 

>TOf 4eir?[ fm Urn cvr«n 
«re'5joir? ^ c^?i ▼fli I 
cf<n ^tsi, 

^U] (), «it*itt^fl 

’Tit'itfti »rit9itf%«fii—'ooffl «rt9 

m c'i'iai I *Tt»(t?i*l »ic«« ^ 

«{?y '"if^'f ‘'«?t»fti?«’ «f®'«- 

’nWfsrrs oi^ i ^mw, oif®'e-cT?^a 
^trf?i <*1^^ ^*f a, 

fci «Ri ^11 

« ^clfiiitir oifs^-csfjtf^f^innii *it^^ 
>6 ilt^^ *fJtl«lt*lt^ »lt5l*lt%W« 
'•ltC»!t¥-C'SHtf^f^Wl1 ^Tint's 

fRI C^t=T 

ffir’rnt'811 cm 3 it>t- 

Olf®'«*^fJt»ltf^ i 

»&%• >rtt»ra f<n i 

crwltll Clf^t««>T 3C 48-«<s (¥Jtfl«f 


oif^ wt. R «it*f*if%w 
i^nK §«.>r) R»itR «iR ^*1 4«F}if 
(16th Magnitude) JllR *rf«lt 

or*i I mi cm, «rt»i|i* 

«toitc»i^ «itwtc'5 'Bir*iTtf^ 

<<1^^ 9iR»i ’ll cs^n 

c^isfiR tt^i fsiwt^nlH 

’Flu ^tesf ’ll I nil’ll i5[-^ioi 
«f®'e-^^5r 3C 196 >i(^K 3C 286-411 
eR(f*f «it*ft« (18th 

Magnitude)“«lt*l|t'®tC5tr«1^ ^Wi»I 4^^ 

f^'ic»ii I m 4^^ *fc? 

cn»i~€t<f*i«: JTt’itiil '®tfll CHOF 

Oif®'a--rl^ ’flu R, f^'sl'ins: 4«1 

«rt9ilt®torle»iefe ^i 

C^il 4^^ 4^? Tl C^si !lf I 

4^ SCR’FHI ^cm CSfTft»Tt«»t ♦ 

JiRi «i« 40T cir»i—4or« nRj* 
=fTe??i *f{%5!i f% ? 

^f®»ic»iT 'i^clf^tii «!»'«- 

c3ntf®fn^-*it5f^fwor Rt^»i 

3C 273 csf®«- 
^^nl3a^t=T RR ^4*11 

'»rf«4^j ttm ’F4F*fFr '■itfttis 
’itn 4^ mcM^ mw sfRi ^tcf i 

nRi ifciF R«ir 
4 ^ 1 ^ mm 

«tT m f* c4^ f®R 

iFw »Rr«f^ m ?Fiie® nt^w^i 
nflIR® w’F %<.niBii m ciw 

FfRi cFf41 f®R mm 
Of4e® C*rC44 CT, 3C 273 

«sr ^ RR« 4W0 ^’Rtor 

Rflt«Rt4i («inw^? ^cm m} c4W 



t^\r 

^^*[115 I «ril 15 «f«'«-fe«.’r Cygnus 
A IwtC'oa 

ir«jw«r jjrrr (cs. c«fji. f^. awt? 

CSffsri^ ) I 

C^ar ¥19 f9®it9t 
9tfi>9 BisjS, caf®'8-^«.3T 3C 273-m 
l?^tc!r9 *Tti?tiir 

CBFTtf«W9 ST^t^r C*lt»R I ( 'qtS C*(*rti:9 
fsi ) I ifi'l’lft? ^t9l (I3th 

Magnitude) y5i»Ttf 

’tJt^9 c^ I ’fT^ m--. 

C«?d59 ^^9 «ft9r ?twtc^9 ife 

^•*.^9 ^1% %»Tr9 fkZ9\ cnai I ^*f9« 
f®fsT ^twt9f-fe^’!l59 9<t^f9t-l9 IT 
'« T9c»i5t I f¥« 

•tt^C^9 fW Cl 19 C911 •rt'691 

cm, 'Stwi CTtl cm 9C1 C511 

cm 11 I «T1P ^ C9lf9jf*19 *rt9- 

1^1 9T99TC1 C9“r '91^1 »$9rflt9 ^fl 

ciic^ cnmi, cimiSitcT 

CStm IJtCll ‘9t*lt9 car%9’ C9lt«f919 
159JI f«fl 1C9 '«itmi tt9^ 

<m|B C911t9 ic^fmtl, Ill'S! 19 9t® 
^fiart! Cll^Cl, 9t9^9t9 9<tit9 lil c^tll 
W—Itltl 111 flm C99t'9fl9 lf«J- 
ltt99 1^59 fl ? 

lf%* %C«f Cicm’*‘9t9t9 car%9’ C91t«^9 
1W91 Cltl ltW9 fltl f9pf^ lt9 
3C 273**99 9<t^9 I'Sl^^ C91I 

m 19 C9i •5«yit9 fici itci* i f9gifi 
cit¥ mriii-ir^cii C99 1C9 f%fi citm 
19mi <1. 3C 273 ^«*l{8 Tt9jci9 Taitlltlt 

««f Cl? It?t9 flfill «ltcitl-9f9 
1^ «91^ C?7tf%l I C'Slfl 


[ 9»1 ll» rniJI 

Clltni Cl, 3C 48 §<.C19 l4tl!9 
C9lt9 f9gjf« 91 ltl-i|1191 '«rt9« Cl%^ 
I'sin «rt9 itlfii ®ti <9i; ficii 9n?itft 
*99 151 4t9 It! itTti 
919 I itsft^, «lt9l!C19 Htflltl 

19| '99^*3;< I Clt9tlt91<lfl9 191 Wtll 
cm I ICl ^tlt« « C9f®'«-fit% 

*99^ «Ttlt9 ClC9f ?«>l«fl9 Sri'S 
<99^ 'Itlt! f9<9 191 1?9 1C11 1 
*99t9 C9l tIBi ^tltl Ifll 19C11, lt9l 
«1-9t9 IS ClltCl'S SITS 

llfej 11 'Sf<K f9<S if^ 91 CS9f 

<15*8—*919 f^, Cl CTtl lTtirf?9 ItlfSll 
1%9 ^lltl >91-1’ «C«I9 C1C9« C9^ 

*99^ *991 11911^1 f9 ^ll9 STtT Cltl9 
Itf^l I 

cm itc«f Cl, itc9W9 Titsitft, 
mil^q f9l ClCl flC9 I9*lf^s Itl- 
^119119 IJtUI 19CS flCll *9lf9 ?}Bl 
lf9flfS9 fell ICll I l«t9S:| f9Wf9*^91 
iTi-^ii9c*r9 ^?t?9itiit9 sfi« icmi 
C5h ^ ^^'I'aPi «ici?i- 

is ltci9 C^tl carltf%l, ^tici '519 95tC19 
sfys^fe 91 '#«Biir ?iici ‘99^ 

'Stl 9TtlT1 C91 licti ?91 IfM I ife 
I'Sltl ^C9 9?tcit59l ICll I 'Ill's: ici 
191 It?, C?tltlt915fl ^Clllf^ ?tC19 
C?tl 9? 9ft?tt99 C«fJtfSl! *99^ Itl- 
991191 95791 I 

*9f?t9 ici «rtic? '»rtwt9 
f?! 1^ 5tl 1C9 I 'Itlll 'itlilticii 
ClC? ?tfl Cl, ifv '9C?i:« '59?'^1E^J’« 
tl9^?9^1, ^llris ?1 ifv 'SSC9*ill 
'srs'ii fi^s 5ti icicf 111 

??9!tcit9 9^ •»t9« 111 Cl 11 cm ltd 


•itifNr iit^i'• ftwtn 





«rtr»rh» 'Tsl ^<t<?hr 

wfnr^i c¥tn*Ttsii«f5« 

c^ •itn-^*f>T«*rfl c^, m 

FTThtTI 

'Stm a C^t^T «t?t9 CFC? ?«? ^*r 

^ fwi 5Tt^5 

cn*! I ¥t«*i «r'«r«i^: ¥tiit^tf? c^t<tt« 

C«fTtf^a ’T^tiT 4^r?C5T« 
«rf^t^ <fai nc^ f^, c^ 

cvtJT 41:^5? c«ritf^^ 

faatsRtif ’fJt»itf%a ’Brt«j«a1‘l 

^fi?s «fc>T I c4ftJ( c=¥t5J 

f^t^a *!r5-'C^t!it>rta»i,'®f»! 

Ffrt'itfir-c’Fcar «»5'a fat’?rtac*fa i 

wwa far’iFtat*fa stapta^s acacw i 

ftc^tacla a'c»i ?m^a aaif^« 
Ftf^ra^n ^f^ca n?ca »it*i-^*r*Ta*i 
«r?® FTf^caiFfa caai atca i 

ajtajt'fl Jr?aF Jftafa m 

^tai <ac?sj *ifaf^f^r^ 4ta 
^ir^a «»tatraa facaf's cara 

<iia^ ^tai ^q“«(*r»ra*r caatca i f^Fi 
ncaaftt^^ caftsr c=atat*TtaJi 'srtsf 
*r^ caata fni T^\\ 

8ff5»!^ ata c»f»i*~4as( •!<« 
^tatt?a caw 1^c« iiw ca. c=atatataJit>|5i 
«rnaa%»i ftcta ifti cat"t ^raaj ifva ^tata- 
^*r faata»ata^«^ ^aafcaf^a cafjtfsa i 
«f5ai iftm ^c^ntca— 

amai-atiial ^awa i 
<ta »af-n’ aife cftaWaJi 
acaw ^arw ma afirtlS ^ca fawf^^ai 
nftaFl vca cfWcia i ‘awa 

^af^i*j«f»i ^iwwtnr-- 


i I -rfvHt^ caf^i8«.»T 

(a^ata^jca caf®'6-c«ntf^fa«ta 
^ifa ^tfaaFta ava acaca ) i 

a I «rc^ra^l5l ^twta t«.»T i— 

«tcatw^ «rtatg^ a^tfav i 

«I -ff^t^t ^a^ca »?faaFU"t^ ^tata 
a'5 caata i ca»?ra "^tata Ffjtn^a 

cwc^a favtae caai ata i 

8 1 caf®'«-?a^:i? ^tata caca 
cafe's-t^a a^ caata 'aa^ 

jgai caf®'e-fe«v’T i 

«I ^ a<f^C'-» fift« caaiePi «fna'i- 
f® cat^l; »^t*i“«ia>ia*i at<*tf®fav i 
( $^caa '8inaa‘i af®caa '»ii'c»ita afacacaa 
-t's’pai *fcatai caca? n^« •rt'eai 

cm ( fair) ^a^a caFtatata^i. 
at^tafaPaaa '«ftwtaF-afa ^ara amf) 
^»i-«(*raaa cf ta casca^ at«ai ata fa i 
«»I «i!wi <aa^ cat®'® «tr5iwa 
caatc^l •rfaa'^a^a caai caw *tta- 

a^caa cataa^ta a^caa* m cm ^laaf 
aaa m *ftca i (aalf^^ 

^aj|8« fata a asa'a*^^^ ’Ftaa cataa- 
caca* ^M®^a at?® '*at¥tcaa JSaa * 
a\ata «aa^i afaa caw i cata feawa 
caata (al aaca «(tcal a®^i na cac« 
ntca, ^MlBa 'atata ®ta can 

a? aa i cat*ta afa aia aa ®ca 
S«.ai5a 4f® «rr^ta ^wt’a-aiitaa 
ca^ aa) I 

•ffat-rca caai ata?, c^titataa. «f*icf 
ff fSF ®fta ajtaita fawt^ai 
«r«t^ fnwa I cfta a®ata Uatlja 
4 aacatai •aa^ ®aat m, aaa 

ca^ a®ata ^*tca af^® c®tatatanr^a^- 





«% *rtv ¥flc? 

‘•cw c«aF 5ji ?ff>r 

’W n.z^ I c*rti>t?;t5 vtw ^»ii niif 

c^, c^tJ! c^t»rf«Ji «ff« c’rm'S «rtw 
^.8«^ »[% 


^ wf</ 

cjn^'s ta '©•iT'i) I «rr5n wrm «rf^ 
<*f7t^ frtrsttwJi n«i*r-«ffawtf (ft^-rsT) 
?r*i«»X >•>*' wft^*rfiirh 
f?cf «rtr«r» c’rntt’TM-'^^ 



'>*nc^j«r ft^c^ti^iepsr^ju -jrar 

•51^ ft® 

3C ftf?® 1 ftfip^ 

(1) ??®*i ’tjmfti, (2) c9ffe'e-nTt»!tftr 
(3) 1112+12 ( «f*H 5FTftm- 

) cHwt<a»|5^ ftr«t5 ?5«^ «tft 

(^>^1 c^i® •itwc’^, m Hftp 

ft^m CFW (^«s^’«xi.» c*l^?r 

m c^«?r) I ^t*i?ii ’ift <ft?f c^ ^sm 5rJi^»tT) tffrirt«R ^ i nfim 

cvmmt^n »•* '•I ^ »rwwm 

ftffii fr# ^t*in, ^tfw C5rft ^twtwi ^t*F i 

ntim Ww, » X «itif (woffl ^ WIT ^1 oil«, 





( Chain of Superova explo¬ 
sion ) V9\'^n I <9\rs 5t5r c’^t, 

»nt«rtftf'ofinr c^iPta 

njt9itf%3 c^iar ^^^'a 
>IC«fr •i|’?f5 siK 9? 

(Supernova) C5lSf9 9t*ftfe 

«r^ts? ^tiilT apf*!^ ««rt=9n i 

art^l «irnf, ‘flvfe ^t9t« fsi<® 

'»it^i «r®4? 
cafNtC^ 

^tata fat’^pta*! -sintaf^T I 
9ta»t 'fla^ ?t^»itjaa a^at? '«[tcai 
^f«a^ I ^wa ar^ caftat’itaa.-'aa -tfe 
caVa ^laa Jra^aj, ^f®?Fta aitala a^- 
Pfcaa ^a 45'S aca ara ’i^ata 

aa aatn 'Br^a.'at facaFtaa-^ffa^ (im¬ 
plosion under gravity of a single mass 
of gas—gravitational collapse) I fawt^- 

a^t»! ata^'Qta ar^ ata ca»i! c^aa vca 
«(f%¥ra ait^a a^fn^'Sa aafta-r 
a^ra r ^a »Ttaf^ar ai Pf ara afapqs 
5^ta f aitla^^taa aftataa artcaf^sF^tatcaa 
aW<r ca a^-iatfai ?ta i ^ai 

(Schwarzschild Limit) ac^l f¥ ^l9Ca 
cal'-^«jtfa «rt?la 'artca 1ag« ara 
n?c»^a ^01*1 'fla^ ▼tfe^itai (Catalan: 

cat. 5^—^tan aftfa, «rc«jaf 
aa»ififal a^f^i'sa ai cwJtf^caia apa- 
ca>?l ^f«a'^-aii anrai 1 a^tiapi? c«fjtf«i^ 
^rw¥^-aaicv »«f^ca '■rff*' ’^ta atfara 
afa caFta cafaca ^a, ^la 
^ af^*?! -tf^ ^ vaf^f^-a?»ia cata 
ca’it ajc^ ^a I w a« c^ fta 

aa« ^ cant ^ai ^i^^aa <«aa aa- 


nfifti aiwa wi afal cai^ ntca, caatanti 
nfaaa-aarn ata atfaca sen ^aatw 
fanat^ -rfifia wig' fafaa n^ian—Escape 
velocity—«rtrata nfwiacaa aa^ar 9 ia i 
uil nfafaf^cii ^WTff^aiSa arfal'a'ia 
a*ii aa catatw%t^^ jflai i giaa, caai 
atiw, ^ai am ca^ cwtPi^a 

caig '«rtcalaai (ca't&a) cafaca wtai^ 
ntaia ai na'^ cafe feaata ntatiaa 
^fea wintBial cam atca i -sta^i 
fl?tiat--^f« 9 ta aifata 
wfaw acat 6 iaa wca aa 9 c« aa^a ?ia 
tcattfa aia n^ata wtinl cata 1 ^a?tta 5 
^ai ^f^apa gia 91a alia 1 ntiwt 
419a nfagfii^ aiaa nfaata ntaai gaa^ 
f^g wtacw *ftaiai ai 1 919*1 wtfenta 
9 ca cnina ai, 'ttai ng ajtait fac^ia 1 
cwjtf^afe cm. ^ata c*!htiata *^(1^^ asta 
ntafsrw 9 tfaia cornea, f^afe 

'sti’f 91a n®ra, ata ^fe wtn 
nfsiain ^nat^ fam gfe caiana^ 
^^afe n’atia caia? atia 
9ia5 ai'® cm. nfwwa wia 91a 1 
cn ^fe fitta wtc^ita n%ain fanatw- 
?at gfe ffcaii, ^tiaa Imata aa'?, cataf 
cw®, feasm ^^Tlfaa aaiaa miaca entat- 
mam-'fla wtim w call's nf^ fafgaa, 
wt 9 ta «t^fwa ajtaji wai cam ntca 1 
sarinaa, 9iaa 'aa^ atfentcaa awata 
caia faina ai aefe, f 9 i f^fa agtasl an- 
awtRCwg wflfta wiaa ai 1 
*ta am ^^a na^x wiaa 
mHta fa's 9 m 9 m catat^m 
5 t|a 5 atata c’ftitiata wiaw wtcal 
(cm- ^^ta a-a x >•» w*l 







*•» 





8?f^ f&IS 

<s1^ll=r <srvf^ c^tflt^l?’! aic®»i I s(WJ^t?i ^tr»^l 
^^*[{8 ’««tr»!tfe^ ^tp'^ "(^1 «»«Ft5il I 

'»r^“t 'arf% 

fsf. ) njT^f «»t^s*j I 

5?Tt*T C?<ft'®fr CP^W 

^»irp<ri, ‘fl^lScu “^s^capl^sf f^f^?i’ 

cw^ftni ^c9tf I *t^t^l5 ifc»ii t^®tC5«ii 

cpW^ ftfpar i 

cfl^ta Pt?ifirr^ ^ji c^t^ c^:^ «iif^u pc*i i 

*s 

«ft?ltp p»<tl ll»\^Sc5T5 w?{*l 9J I 
f?ff«P IbliVf’-Ul^VS Kiv ^tt^l 

^Jt*rt«l8 ^151 

*fn=[rapt5Jr i 

c^f®vQ-^<,jjff cif®'e f5if%«i isn I 

*ft^tt=Jl «lf^{8 







^tfitcf C¥»II^ 

c>T c^i ’Ttf^'sr? "«r*?sr 

or<n ™ I *{W> 3C 273 c^vtirt^ftfln: 
<fl5 iRn 

c^c«F cwt»!5r ^jttji »{?rafl 

sfAi 5c»ii ^9tsr -^cstif 

^«<rt^<t 5fi I 

cnt^, c=ft^t»Tt?in,-‘flfl 

"(1%'^ »ritc*T '«it«i '*^fB 
i 'ttai 

«tsi f?CTr <51^15 ^t'ai-*i'«w 

«t?c»H I ^f:?a sjt'®, sj'SWfl c^par^w 

»{tft»itf% 

«r3tc^ *(in •i^c^ I r«t:nc^ '9^ 

Htaj -tf^5 *it*i^ c^t^l cn<i, ^U c^H '«rw 

f¥g 5TK I 'eifJiai 'Sftcqtesfi 

JC^s| Pisfs'® ^^'‘ 

^tc«r« I f^f«5 c5j\fi\'*F «F*tl 

¥*ri ^"*11 

cncg, ’»*ii ’Pits 

*t?tC«fs (Annihilation 

of matter) vASn ^CSt^fs "trope's 

sint«fs« I ^t»ifc^?its 
s*ic« 5tsr, Ui% s^fii 

’tjt’itfir srsti, gsc^i 

<flf sscis scs?^, 

’itsi Its stsi I 

fsns\®-s4t gl5 ’tjtntfvs swf 

*|iftc<s ifvs st*t 


^cs ii4*li I ff sst*nj 

'»r'Bts^ ntt« 

’ll ? f<f®s *rft%^5 «<ry fsf«5 
c^ts ^r3 fn®^| (iii^ 

c’ytst'itfl'V'iis sicsr'is *ffssfi5!y 

ifcaig!? I 8^^ fbin (fl3(^ f&ar 

*}U5»ifS ’Ttstsi’strs '«jtc*itB*it 

451 ^CIJCW I 

»ICST 4t?t aftnes— 
c’prit’its»i.«r>TC^ m >is ^gsii-^RSd, nft’Pi- 

SIC15, C’PtSt’TtS’T- 
'?jf^s >T%’PtCSS ^Sin '«fr^s(ltes ntiisi 
«ftcnf«F^’»tstc«n( sNt<j »rc'®rs 

st5t| c^yes I ^*r9« 
c4tst>irs>(<ii<i >i^«rji, 5?'?, fscnisy «rff«fiiti 
51JltC1t*lS *ftSl ^■'STtf'f f*f^'8l®tCS Bffll 
C?tC«| 3fSC'®1 

cs«r *ft«si lies i if-i 

^t®ts W’ft^ ’«tf«’Ftl 

’tjt^s ff =1% 

fsC’SftSCTS S'CSJ 2r>rsi^»l fsets (Expan¬ 
ding Universe) 

fsrtS C’Pt’T '«[tr^ SI CS^—«lStfS 

CIC^ CSSS c^i(i{ ^fC8| <SS^ 

®?S« W\<>\ Cl)Sfs StflS I 

(Steady state) fst*^ •fStC^fs 

9{m cs«ii f’p ssts sstwt fs-ssi 

c’Pts^t^ ss? fsrts mm ff 

«iif fss s^tsfc^a SP1 r^fs« ^vn stes fsst- 

^cs tsisls >|S5!1 «^ts— 



m t • *rwji 


fN (Oscillating Universe)? 

i 

afc*r ^tc9ij « «f®'«-c«fTtf»f^«l- 
»ft^1c^r c^rart^fafs 

§*f?l f«f% 55?:5i *itc^*i I 


ai^tlcw ^'® 5*1^11 

c^f^w cT ’em *[^^f 
cwc^jf m\ I. 
n? ^fir cft ’T^ar «t« ^lasf— 

cffV ? '^tfk f^c-i^i'snit^ 


“Horrid Quasars 
Near or far, 

This truth to you I must confess 
My heart for you is full of hate. 

O Super Star, 

Imploded gas, 

Exploded trash 

You glowing speck upon a plate 
Of Einstein's w'orld you made a mess !” 


J. L. Greenstein 





'^\m 

f^f^if c?if®'e ^t*i9l cvr«rc« 

*ftl I ’SfJlf^K^I c^sf f?5| 

5p« 6c«tt^i 

nuw 'sftrtf^flt»i '« 

C*ffS[f «(tx?i cf m*T I 
^^•iU ?i8 cf^stn c«fc^ 

-lf«' '«lt«^il‘l 5f?ri I C^ ’T^ vtaf 

'Slt^nt*! »Tt^tCNJ «fal 'Oltsf^ts? 

^U I fencaa 

^i8 ^Jt*itcfl 4'tc^ 

V^, C^ fa^lCa '»{fC«ltB5l1 

4ai I 

vjifi<-f4®itHa 3?¥)c.*) r^i^fg f^f«9 
t«i^a *itft£<a nfa^a *11^' i '^i^' 

£«r%s ’«»(} f^ca «i^tc<i 5*\li>si 

•ftc^—vuc^fs =?9\i VI i '»it? 

c«r^a *tift< ^tc^, ^tc»ra »(nj fwc« 

^tn« =vac« ntw 

^»il V ^1 «i*ifaatlt I 
£at% fltwi, «rff^ nfsatCt « 

JitaiWfari 'iiwa a»ii v c^if*!- 
I *Hft< «f^\ 

ftwa ^a^ta (acfa aai faca ^f*r « 
fa^j^ 5»!m»i mataj ¥£a i 

’Jf^atc® «rca5j¥l5 av akaa ?c»i 
^tcf aaatli naatia ataratca 
caafl3T-.ai atataa^: c^tt^a '« falta 


faca i c^^taa stafa^a faf®a 
aa'ata c^ri^caa aata »i^a]af ^c«ia§a 
ca^tc«6» t |c«i^§a^r«! faf«a fafafe 
awta caaPla cn^ faf^a i^aca faf«a 
^a'aia 'ica atcf i £’aai?t*i cacaf a«l 
^^aa aF^Faca ar«ai ata, ^caa^a « 
ca^caa ataj aaia-'af^ aac« atcai 
<ataatca at^caa aa-acaa 
^'sta's:^ '«»t«i»tt^U< ^rai atcaf i tc«?a- 
|aajr«i£a a^ii v catarJ'il i a«a 

alarafaa ai c^vf-^af nfaatr^'«i t'^itfa 
faf^a a^ af^;^caa 5|c<fia'Scaa ^H- 

^tfa'^ftta^aa fa^a a^ca i 

afaat^i't ^atc‘^1 ^it^^nt'Stta 

naaMa ac«r ^lai atta i 'usil'?! nfaatC^ 
aalc< fa^ ^'caailaa 'iiwfcac«it«tca 

'jca ca^tai fa^i«.-(.a*a[ «Jca1a aat»i w 
>aaa5t aca afaetfa'* aa, 
mn fa5i«< ^«>aa v i ^aftatlt a«rtc< 
tCTaSa'sfe^ caafrcaa acw •a«* aaiw 

^taas atc=a i aatc«? a,®* ^c*ia^a« 

atca ail 5f(caf ^Ftcsfl cm 

4catr’r acajata nfa- 

b-t*iat a*ai ala hi i 

wtrtfaata ai 

c«t%a ai cnPi^ait^a nwt£<a acai nc^ i 
Sit^fsfb ^a^faa ^£9) ^t£ii fal cnfaf «t^a i 
l^fcaa c«i%a *i«rt£<fa ara; *ita'*»tfa¥ 
nt<fj^1 (Energy Band 

Theory) ff ca ^a «t»i af£a catail •itia i 





«tt?« «rc«JfT>l SF’1'1 Ul^^l fsiffi -if^ 
*}t!*li I nt^% 

\<ir (Spin) 5{g« «fl¥^ 

-fr#*ilaii ^1 «[f^«c?i nt« !ii I 

’Tt^ftiilf^: 

?t9l «f® IJW? 

^tf»i I «f?icT« 

mzn, l^gr ^cw 

I ^t^sr ntftc<fl mni '9i»i^«rj 

’TC«f I 'sti "t^- 

^«fi[ g^cg i 

c-iF^tcsrg -ff^’itt'? ®f« 

^Ofg (^tc^ i 

c^t*T c^Faffc^rff 

c^i^ fcflg nfeg 

if?!Ftg I 

•if%«-ntc^g *itnj ng"»f9 nKcg^rg 

*l«ftc<g cat% fsi^g ^tg <iig^ 
"ff^-ntc^ nt'sgfg 

n'ftc<g fsj^s ^ig i 

*icgr -if%'g nt<gfj «rtc^ sii i 

-rf^-nt? cw 

«i? "}%**itrf ntni 

c^ ^fcgtcn f^c^ 

i «i*irggtlt n«fn< ®1% « ‘t® 

•*if%s-ntc'¥^ *i«j «if%*g nt<¥j cg% 

w cgsfsi «r® cHi^ t«f 

-{(»**rtc<? c^c^ •ftw 5fi I c«f^g 

*rfti<st nfagfsi-^ij'^si c^T^- 

«f« «*1^ nf^ntcfw >iwj >i(vg 
nii^j *l*t1c<g ynsitg f<f|^l i 


c^ »rg "tf^ c^% 

cgrg«f 

*ffv w^, ^fgi sitf^i X9 nti:^ 

c^c« ntcg !fi I c»rf5?^'«f^g g^smfggtft i 

ciTf^f«tt«g *iwT «fgt*T !srtc^gt*i i 

f?rg i *(<tg->ftg4tc'® wtt^Pigtg 

5^«f «(tc^ I nggtig gftcgg 

5tg|8 tw^3?*r—gti?g m cgtan^i- 

I «jrc5f^ gni c% cgtafj^i 

^*rc«^ fg§i«» *ifgg^=f, grntgf^^ 
f^f^gi «r?f% f=(^g i ^gi 

tir ng*(tig ^r^i^lc^fg cgtwi^i 

'Bftggi ?g c¥»itr»[g 

«TtgFtg gfg*! n^t<c^ >ft?tgj ^tg i 

^’9gi sftdfsrgftsi nggtl 

fftg <i}¥^ ^*«rg fggrtw »ff^® 

C¥»lt^^ 'Sfg^tg C¥tsr ‘iftC¥ 

m, ¥C»i C¥t5f ^g^jr^¥ fg?iv«fgt¥ 

^^fg ¥gr« ntig ^i) i »fMg«i ^g^tg 

c¥»it*ri8 fg^T^-nfggtCl =fg» ^^ggifg 

c¥ts( «f¥tg nf^g fini fwt »T^gj¥ 
^w¥3»gi:¥ cgr®rj«i gi^ cgc¥ fgf«iig 
^gc*® ♦ftgwl c¥»jt»rf5 fg?F^-*rfggtCl' gg^ 
c*it® ntcgi ^gg mw gi "tf^ 
«rtcF(^gtg gfs^g c^ai «tg gfg •"»• 

lw¥|g c«t‘^ I ®tn ^rcgN vgr^i c¥»iti»rg 
»iitlSi»Tg ¥"^g gf^c® gtc¥ <aak 'gig^tg 
f¥| ^c*i¥$g «rcgtgRlg vw 

cgtafj®i ggig^ cgc¥ fgf^g gitg cf^tttng 
>!illBcgg f®®w cgtgtmi ¥tgi 

gt^cg cgtf htif®¥ c«paf ^rcgM 
¥gi«i tg^^rg <g¥fgc¥ gtfg^ 

i^gi ‘g«tig eg fg^j«.-«rgtg *ft®gi gti, 
m gg |g-gtf^® f^sjr^-«rgtg i 





c«rrf c^ 

«rti’n c<fi¥ «itr*T, c^i^rfrsr 

filar?! (Hole) fii^i ^51 c^i« ntw i 

Cft^ Ii»!^|h 'ill fill 'ilisi n?l9l 

c*il li*!’?tc!!?t art?int?r %i?i 
??[; fills c?!^ «i9r wtunt!! 

?1»I1 I ‘il^tl^ JT=? C^FJltC’fa *ll«!T ll»I^- 
^Ji'sf^ 'ill8ltt*!l»lt«tl«f ll?r <151 

fti'sfliv •fsi'hr^ «!t«!t5!’2i^'g« ^i?! 

^H5i1 ?F?ri I c’faj fiTut’T 

?f?n*! fill^fs! C’l'R?! fll^ 

^11 <ii«ti^ c^ nt«?ii 

^tf, ^tlJf fll-^ff|li ^911 ?? I 

^t?i9i c?<ri c^t?! c^f, 4f{5 c’ifl^'«}tlc?r 

f3i^iv4=?r??—^1 ?i^ *tti?i I 'fl^ti*! 
*!*ii?il Ii9if|i!-’r^<ni « T^im ’T^^di 
'ilV ^tl¥ ( 

‘il^Fll <riS C3TflT'8t^fl C^sitlsT 'BflJ!^ 

*r?nit*i?i sii«fT •rf«3it*i (<sfr® 

?-f »ri¥ >4¥ll 

*fa*it^) 'sigr c¥t*r «!t5 f|i>fi’r c*i-rti9i 
c»ifl¥'!itli c¥*it»r ^^ca?r 

<ltl¥; =??i^ ^tl^Ja ‘iit 

c»!fl¥«ilc?! ffl 

C^l'? ^t?I I 

«rti<^iit*! ’^i Pffsi^sT c^r«i¥'atli?i?i 
nn>?tl5^^t^ I *ill^f?I ^tlw?! ¥l¥ Ff«j8 
¥ia citarT^l Ii9i¥|^ ^ti¥i «fti<f^?it»i 
« flfl¥5! *fl*lt^?I ¥tlt¥tr¥ ♦fS^ltl^fl?! 
c¥^i?i?r 5t?jfli¥ »r^i5i« =?tli?i?r ¥i¥ 
f^l5 *Ttp|5 ¥i?f C’ftBFT®! ll»l¥§Jf 

««ttl¥ I f^JtlS ll»l¥|!!flf^l 

niiimfi!?! *ll«(J njtf»!?rr»(, C?!t^ST, 
¥frtqflfl?it*r *fl5iS 

CfNrr^l ll»!f|=?^ril Wt*!?!^?! 5|WT 


«ltl¥ '«!t?ll»lfl¥, ¥>^?lt*r 4<^r« 

‘Sl >T¥»! C*frfl¥ *lltl<« 

n?!*!tlc¥ <tlS c’rfl^'atlctnr «ii«!J 

^Jl’?"! ¥«tl9! 'I n?I*lt^'«¥Sl wtl^fllt? *f9- 
*!t*l9 arts’ll ?<f9I ¥IS C5»S I stiws ¥r¥ 
fs^lS Ic9!¥|^fsf^l ’fvrt<, cn^isf CStSlJlS ¥«K1 
SSI St¥, cstsiss >iI¥Sl 'tsst'il aftdpists S! 
f’tf^^isis nssti? f«^is «fis-t 

¥sti9i cstss nsst^s flsifS cstsrj^i 
Ii9ia|sr cstari c¥9iti’rs jii¥ ^tssi 

51S Stis i <il¥ll ¥t5! 

*^5! StC¥ I 'I 'il¥Sl fills 

^Sl CSiSS! 'ilBtCS Il81¥|^ 

<ar?S ¥cs stn 'ac¥ ar^«l s?!l ^s ^al 
art^S St? CSStRl ¥ft^rJlStSl¥ S911 ss 
fH-ltIn C»|fl¥'Olls i '¥tins fs?iJ^-l¥l 
fitists ¥S191 < 1)1 Wt€fs c^^ltc*! fills 
5TtSitlST fS 5 t«v Sfsstf?"® SS I 'flsts <!t5!5 
cstsfi^i *rssti ^ti’iTsi^s 

¥S1 SSI st¥l SSS «ltcs1%l¥s 'il^fel 
nsstl f5!f91¥? SI aftlsTsStS C¥9itin sits 
?S»1 ¥IS, 15SS ^tl»l1si¥s ’ftslB CSta?JS!1 
|c»!¥llSS SCSI BtsIS |C*I¥|S ®tC*l1ISla 

SI ftfl^s c¥9itiss nsstus Ic9i¥|css »riw 
«fts¥ SIS Sts 'as^ ¥191 iiisll st?j[« 
|l*!¥|s SS I 'aStlS ’StlJTlS¥ *<l¥ll 
st^Jfli li^ists f?csi S191 tai^ S9it ss 
?t®i I 'ami ^tislssts c¥»its st^JT^ 
lin^ls sss ¥is S191 'ai¥ s^ii ss 'as- 
Itin csfs¥'estls 1 'a| S¥S sti «"ttisi 
c^stis-siCf^ •isst^l.csif ta^li fli 
¥si^ SI ?t«1 ^sstl csri¥ ^a^ll |i»i¥Ss 
¥Sl^ «rts •••^> lt»l¥|s c®t^ sfw 
itmi ^9f?c¥ s’tfe artisHstcs «a¥li 
li>J¥ls-ffi c«rt?tis5 m if%^nt? om 







•ftCHl '«jtsTr'5 ‘‘n |c»J^ 5*T c<5t^ 

»ittn I <tl8 wtcj^l^stwir 

S»!sjtir <rr?5^ 

or ^^91 «i c*rt*-^i ^tt«¥ I »<i^ 
«ftc*(ftiit»( ^1 Prcnl 

Jjtsrfarfefl ’f?! ff i 

^jfsrf^h aftntfl'T^': ?5FC*H 

( ¥ ) ■« (^ ) aft^«f5i 

I >»8i^ ’!tC»T c^«i c^f^ic^t^r 

<rit«5rr*ii ><1^^ 

,3itc®i:«sf 4r^*i c«rNii i 

^ I 

f%|9t»r nw 

(«f) c«r%^ ^«fl 

^tasr I 

arM^r ?yts?f^9 m ^tnt® 

’ftW ^?ic^ *ftc?ii 

fn-^t^*f c’fsitt^Tii niw <asT4t^*r 

c^9t*r •rHNtf^ 9t^9! f*f-iijr 

art^H^ itflsi I ^1 

«t9i nftr-tN^ f?c»rt^ »itc»f i *ift- 

c-fNcata H. ^sr. arn^JT f^5T^- 

«r^tc? aft9 ^t*n Off 
sf’Tsr =^t«(1 c^n ( aftwI^^TC*! 

^'s^i ^r^fi artf^ti (ff3f) ^sr-^tlcn 

w*ffl cnr*ff'9t^ac^ nt-rtntfH st<n ^cq 
qcfj vflcq m\ ?5W 

q^stsitn «rtc? q^cqtq’itq ^wi 
q^OTfq^cq ’fii 

arny t5 ^cqjp|:r 

*rfor qii <«i5 iftq 

ail fa«caa 

c«af^ *aq-^t^c*f «tf«fli«« aq artatq w*n 
^ci '«as^i ir faw vw i 


4^51 af^ caia qfira^ 4atcaa «rtl^q 
'a 4a-fettrqa qtar ^ aai ai, 
^aa a^fiapor fa-l^fla ^ artc^- 

faata aa'na ^®afafil aa; 

'qaaita a?iia- 

faataca a^taapia faaa*t^ ^rtatcaa ai^ 
^ ¥m atai i c^ aai fa-^t^ca hi 
fa^a « (fla-^tlca aaf<<5a 'ataf^'® aa 
^aa a^cataaca «rl%cata 'ata'6 car^ atca i 
ajta ca aaa fa-^t^ca aa fa®a « isa- 
^t^ca aa fa^a '«rtaf®Hi aa, ^aa a^cata- 
Hta «rf%cata aca ati i aca ^caala 
a^cata^a faor ^ta^stn cai^ atia i 
^aata fa^ivsrata at'«ai ata i ^H)«a 
caat atcsf ca, at^a cafan^t^aa aai 
faca at® »aafac^ fa«iyv«fat? ^a laa^ «i5r 
flc^ ^a ai aacal aca i «tca| cafa- 
^'at^caa at^tcai nfaaf^ «rat^CH afacataa 
^ai ^a I ^^ata {Bla ®tcatc®a a® ^ara 
faaafafa^ artc^faatcaa nt^a^fa^ta nai 
aai ?cal i 

treat® ®t»i,a caaa fa'§T«.-ar«'ca 
afaaa'a aFae® ntca, IftafarNc®® 
c®afa®tca fa?tr«.-afaaa'c®a tacata^ ®ca 
c®tat cac® atra i »«t wt^a |rtaf«rfecaa 
aaj fata »aa ^aai oaattaa titaf^lcaa 
?-atta aatapta ?t5 fa aiaai <aa c®*ita 
ate® I ‘«eaa atataa®: Pt-aa-f^ ^aai 
aia-fa-<aa titafarla aai aai f’t-uia-fa 
^raai dia-Pf-«iia-»aa «raa c®atar® aai 
®a orfalta, atiaratte® aai ®a caa ««a^ 
caeaalte® aat ®a ®tca^a i tteat® art’tf’ia 
®jteat®, « «utcatc®a ae^r ^aeaa 
®t^®tfa®i ^aai ®ai cat® ateai «i®tl 
iaa-f^-<aa titaf^feea ®f|ia*c®traa ^ 



-ertv ?i^ f^rc¥f 'im '¥¥C¥ c^fif ¥«*I ¥ftl¥^T ^5? wwl C¥»I1 tff I 
^C»J¥tsT <«^-C¥»»t»r C<tC¥ Pr‘C¥*^t»t ¥t^¥*l^1 <i^^^ C¥t^ 

c¥f ¥« ‘fls{-c¥»itw FC9| Titi I fn- ¥t¥tc?« »n¥ *!¥ns CSC^T icnf|^¥ ’^ni« 

*«5r“fn 'a «ii3r'f^*!Ji5r-uia sjcnf «it>rc»i ¥5ic®»it5, 

«¥K CS?^ I C¥>T»1*lt(i «fl<tti:=? ¥ff <(5 Clt^ ¥?t *T¥’'r fcttt f 

'9 ^C9»¥|sr ^ ^131 «f*fW 

’ttc^ I 9itt5f I >ft«ft9*i 

'««ftf >••,••• cfl^a 

sic<(T ^IS ^ifcsi ¥t« 

*ftit*ftf^ fiTwi’ **ftc¥ I ^^5 ^asc^ ua^’rtf Hr*? 5t*3L 

1^¥ C¥»I1TT «ttr¥ I ^t’S «lt¥tna C¥t^ ¥^l I 

?il5a «ii¥l5t¥ m VI ‘iif5i^t?f « ^f8t¥ n*r^it¥t^ f¥»itt*i^ 

^911 V ¥tC»lN C¥Slhfec¥ m V nil’l ¥11 'ill^ 

cm ! ^It??f¥kl <ll^1?tl ¥ feitt ?¥5tl ¥C»I ^t*l ^f¥li:*ri 

¥tc»i^tr«i ^itci^fi ^ f*r-<iisr ¥tmsr ijiiii ¥ii *111 titifwli 

nrat“itic¥i V I ‘11^ ¥tm=r aja^tri ¥T?ri<f1 la c’rtt i 

^«fi cam fif®! V, cif®¥ ¥t¥j:ii i?c¥ Irtif^li ¥t¥ 

C^lfsT ^<ll¥l l]ri^tfl¥ Slntn^ I ¥1J»1¥ Clf^ ^ts^Cll «im ^Cl¥ firtlN- 

Srtif^li »Ttiti*i^: ^55¥M5?[tai- cwn ¥ttf, ciitti Sitififli ui^tcn 

fif-ti iji35¥ 111 (it ¥t^i jfiitmi '»iti;i^ I trt^ifafh ¥t¥i 

C¥a)flt«ln fl^J^-SfltCl m C5f®ve «t»lJtlimtWl ¥lTtl¥ 311 

CltWl ¥W fl¥l lt?t?:»1 'll <(t¥ltl ¥tl*l CSI^ t 

C¥tl1 ll^ltl mc»1 ¥ri Itl I ^Jtlfltr^l aitRfttl lc»1¥tfl¥ ltt¥I 

fllllim WLW ‘ifel ’f^s(t¥tl^ 15 ¥ ¥ftl¥ f¥gl ’¥tll*l 1C11¥ 1 cmfCl 

*^»iR“^mt¥¥ *lt’ftt=rl 111 ^^fl ^C¥¥- 

3ltltl*l <5¥fel lltlf^hll VW t^¥ 15 ^¥tl <?l*l ¥11 I 

Irtlf^ll lt«1¥^^¥ ¥t»|tll ^C¥fe mi, f*f¥^¥ ♦Ilt5l¥ 

8tl Wmif nil l¥«l C5l^ ¥lt¥t«l ^»fl Cl^tl ««t¥¥-15 ¥|tflf ¥|tm¥l 

^* 1 ¥S^¥ ll"=l ¥111 Cgtfe ¥|t¥tril Cl^tf 4 tl¥ 15 , 

>¥ 






»ftiirrtr wr»r« wwt*f 


c<4fV’^, df»jfw>r*r «itsr 

wi c»Tt»it« 

«f«'e I Ttrts «ftww 

f^FfVi c?ic<f «frt ^f5--i’ n%- 

=ftw I ^tist^i c’rf^^'Sttcaw 


¥?n c^v9 ntw I «t»r 
f^<m c’l'ci ¥rt*f^ «rCTtn 

'•itap I 

mftTiV 

«rhr« I 


'BT^’Sr I 

4 ^ c*Tt=?t'8 

: ^?iTi^tf5[ »(tR^ I c*!^ capt“f^Jt^ 

ci?§ 1 ^151 ^ei3^=f =vfs5l <3? ^Rlt 

^fif»i I 4^tti H f 

41% c’rm'8 ^t¥t*f ?"f^t? I c*f '*^t^tW?r 

^ wn, -t^, 

•i«F, c^tle «*i ^ 1 % *rt^ni ^t*i?l 

sil I «itvt"f-"*t®f*r '^tfl'« fet# ®<t3r ^t*r 

I ^ <<i’F w’iw ’®rt=?’si ^ 

^its'e ^cw ^ilc»i 

«ftf^t^ sill I 

«tt*lSl «J=^C*(’5 *IC«(I ^ 

C<ff^c^ ^tl ? ^f5Ff^«.^5 I CSfJtf^fl *iw 

^titn 

I c^ nr«r« fv c®W?i ? 

5itl. ^tcw f^’Jft'T'i c^ 

cT>r?tt^ 1^51 flwt I wt!r-»iti5tWT '«^*f 

^f^*rtt^ 1^ ^Tm «itf^il I '*ir«rt« »i^ii 

«it«jtc3t c-i^, «i^l8 «?l-i c?^i I 

«i«rj^»rri ^ >4ff^sr 

c«fjtf«’<ft f^l ^c«r r 





Wm 

m 

mijftV 






^-5 ^ I ^ttC5<J ’’J^ ®tw H5?'i ?PC?! 1 

rirc*ff?[ *TfT>,sfi br»i5i '*[5 ?f><fr<r*^ ^Tsfc’i -ii't-^’t^^ii c^i:^'si^ 





C'ttsrif 


'^1 >RWW *11 

c?r^3?c»f^ 4tt9w I 


'*^’tf1 W Hf^ SfttB 5^ 

c^«f ««I sf-,fj® ^r^l ?f?, ft®, fe, ^ftt, ^t, 4®,tt,i ,ft, 

5WPII lift, 9 ,pb I ft®tc Kft ^txw ?t,, ,f,|& CT,W% 

»ra*srtl?i 5 c»ii-i,ft c®tfr ,1 MCI al tjsi ,ft, ^(tj, ^t?®tPil cw® 
?© c*faa «, »t,’^c„ iKctit c«tw *,1511111 ,nt cw »tm, 1 



■tmjlSc's ipfstfei ^1&,i siCT ,W'e »i1>iwft« m, jRfttaSi 
5^5 f?c9 cfew tUR f^n:5 

% fwi^ d?c5i c?^w, <?rt5 c^tf I c«tc^ 

^^Tc»r c^ *rw^ I 



C ’«rtc? i "Ttc*! 

w »rtc>jf«ftf c*i«ft=i¥t?r «iif{5 c«tll 

4 TtHt«tiJ ^tCf) ^itC^T H’fiS Clt^wa iFtC’T 

«ra[tfltc<f V( c=i^ ci^c»ic*f?f i%? c*f5T, 

*rf?i!’r ^C’f i|f^ wiTt’f siRS'®^ ■2f^t*r ^c»i aR*i apw 

‘nfiJi \c5r c^m ^iii^ apes ®*5S ‘«r’ c^^tsi 

fswti I stt^ <fii c^s ^stf nciil »ftiii ’Tfi^ra st«fj b 

sts—'S'hi® csc’F ‘fl’F 4c»r •eis? ^prciii^r, ^srs «i'?f? cs'ssf s*w 

ipfs csi® si^ai vfl^rs^ts «r^ni ?mis i jt. ] 


«rt5? c^, «f^i 

CH5I5T. ‘A’ m '8iimiw?i ‘^’ m HW C^l^f ? 



4 ■ > 

<S<S^^C'l? 'iOd^ 

'®r («3»' 

.;• ^ ¥A 

'® . jiw® '^ms& ca 
(GirTSii^ ) -sjia) 

*=!*> cs^3 



*A* c^R I c?^^, 'eti 1^ c^Hm V 






1 «WT3p«M 

«lW, ^t*»l1 "Bl^R C^SIJI ^c?l ??C9T1, c»f C^5t«ltC^il 

?*!^1 I C^ t «l^ilt»f91 ^-9 ^lfjf*| C5ft?ta 5lt*l 3rl^ 



«i^?i •, «(<n cH^m 4^1 cw m «f**r I ait^ 
•1^1 c^l^ *ft*i ? 




fwl%f^ C^Z^ I «lff !>t«, c^irl cm ««?:*!1 f^I Indian 
museum-m^ c^twt^ c«nr^ i 

•n 

«lts??l1 ^n»f1 mt^^ I fC«t3(fl1 ^1 

5 ^t?®Tt '6 ^tcw?i 5S[c^ c*r^c« «trt^ i c^^^ ^nt 

^91 '=11, =?, ^ 1?C11 C’tC??, fiff^^^l C^m f^l 'Stfl =itc^ I 

cn 5T?-^51>1 ?^*r ^CTC¥, C^Tflf^ fVl 

I CTO—*1^31^1 CsN I 

CSI’^I I 5!p5H[^f% lttt« 

^i:’t?i I ’^t? f^apsitf^w, TO^tir t m ^t=r, 

C^5|, i^t^t^, c*im ^'\^^ I ?in3[t^ 3?fl. 

c»i«f9T i5t*rr^t5ii ^cuce I 


' (w 

(S’ a^ ^ 5 ^ <|t' < 3^1 5 ’"., 

<■ -f i t 1 T t- ^ f -> f 4 -: 

Jf;y& (aRpri - 

^ 41 ' ^ 1 ^ i 

[3^\ C 

^ A 

4 ; 

4.^1 U 

doC 

1 

-- « 

X 

w 

g 

<g» 


twf^^ c^vm c<f<rw^ i c»i^i ^ c*(—5*?, 

ifl^ ^ ®, <«, j», dr, *T^ i?t^ ^v^vf\ to 3111 ^‘f, 3rto w 
^ «t 3 ii «n^irt^ 3111 I 





c«W£?^ arHt wfl c^5i?( irtofi 'iic’ii ^ 'sitf t?i, 

?t»t1, C*T wRra tij^ C^tR^I c^ 

'BI^?! f?Cl C^t^tCWil 5|t^<tsi ’tt?!:^ I c^i t? 

5C^ I ^t^«i, c^r^l c®t*itw? ^t^i, ^i 5^11 

C^fsifd StC^ ‘ilf^^tfe^ CWC^f! 

c^ t?®T cMc«i^ c5f«rw, c»rt»it^l&i 

5^tSI*{tS| ^ !2rt^ C»f^1 I 

'ii’^tii c^t^rfll ff^ art’^ C9[^\ c^z^ at'^ f^'s i 


CTOl w 

»»^*! »rt«ft3‘i <rf^«f •r^M i ^t=i^ 

»l^t*rw '®^'5 f|»! I ^f’t 'Stt« 

CT«?1 I m «(?rm -ttf^ fk^ I Salary 

^C»rr? Salarium C’n^ I Salarium JltH 

‘*i^t«i» fet^r I ctiW^i ^’T»r??f 91^*1 mw ‘fl^ ^t«i c«f«al 
I at^ta ata awl Viasalaria, '«l«ft<s »iac*ia 

at^l I ^ atT8i fata «rga »iaa «ftaat^-a«t^ ac^i i aai^cn 
Ifecatw >Ttatf^f naa^tai % acasi atnait^c^ i fa^ 
jjfiftfw^ a<tata c«ii aw facafa^ ac'®a, i^fa^ c^fac^^ at%^ »Ta:*ra 
^•naa fac¥ a^rc^a i «ft?ta aFtw ^a^aatw aia m caca a^^a 
¥ai ac^l I '"itatcaa »iaa a^ac^ «rat? 

«rn:a; caaa-sia at^ ata w\ asta ; faa^atata’, ‘»iaa wta 
w^* 'awc^ catan afa, ataaaatcara acaaaa ffaia 

a[«ptwtarrra i atna, aatataa. yr 'aa^ afacas »iaa 
ata I •a? »iaa »iam arrr ti'e acafa»( i ‘a^ ^laia f w 
atari «aa^ »ranra'« ar:^fi»n arasrta-atftrafi <a^ »raia 
1 ftartta aaj f ai arsi i 



^tJ*f? 5it^, (’S^^ C^t^) ^^tapw ^ ^3P. ^ 

f^?F ^3P, «rt?i f^ • 



«rt*t’?tir %*rwl*lr ^ t^w 


«. ^ srfc»!a i8 c^tl^ 5*t^n» « ^wf^ »rtc# 



c^^sr— w\^ '■Tf?r «it3f uqt <ilC5^ (fttc^Rr 
^ m «tt^r» *iti:^ I 

ctiw <2n*i 

^rtiBf^ ^t?i %v c<rt^ c^t^'5t?r c^h 

«ftc*t?r ’yl^ ^ ’voj ^mi ? f^mv^ ^r.^ c^t «JTc*l?i 

^git^r r?ic‘*r^ ^ srr^t^tw^t« ?totc«fC5rn 

C«ft^ I C^^ai m tilTs •il^t'e c% Wf 

*twt< c«ic^ «rfc*ni f% ^?r «ff^8it^ 

I c*T <ii^ «rl&9i ^«nr f^t?r '8(tc«^1TRl 

^ ^t*rtc?«f *sit 5Tt«(t?*i ?r?t» aW 

5F«lt^1 cw^ «lt^ I 

^rt%5i?r »n:^ 'e iit^i:^cwt=»ii «it«i ^[C®T 

WiZW I ^tB^I, vllt CBft^ ^ZW «rJ^taF5^ til’ll »1^^- 

’iTtlif ^^<1?f —^ ^1 ^'Ql, C^U^] ^59[C^ ^1 I 

cWt^iflF^fr® c^ 515I& iSTi? ^5, ^«n ^tc'nr 

'stn ’^^c’Fcaw 

lit c^tt& c»#carc^?r i ^ ?r^p«i «?? i 

TO ^it^9r, nf^f<[ in^»r I ^f^4*t ^tvfw 

i,®o,oc.. '®«f 'ii^? ctTO cw 1^1 

CTORsf, c»r^ ^sr®c»r ^TOI «ft« \ 

^tc5, mcs (?Ptt& ^rt^»T ^ I CJ^^tCSI 

^tcmt ^t*fTOi c^, \9T TO c«r ?t^tftc«R 

'8 5rt^^«fC5?^ cwife ^t*(l mt?, cf^ c8Jt^ ^«(1 ^tt?i ^111 
•fftcm cs^, <tt?r ^tf^ I '»rtcf, ^^tcs? 

^ =(5 I W CTO CTO irst C¥tl& C^ifC^ C^ 

c¥ti& »it^, 5it^'‘rrt5i =(« c^tt f3i»t ^itm i 

»isi*tfflmcifl TO ’?^ c«rc^ ’ft-e^ii TO I '^zm to 
c^ srt^ fTOl^—TO k^i I ^<tapc^ “ffsr, 
^kiiTO, c^*i^ «*r^c^ «itwi I 

w'Q *m 

<»3p « 5W»r<*rc^ TOc^ 3rfraMr?i ^ittz^ 

TOWf, TO m^tWT ^«r5l oac^? TOC# f#85 TOff I 



c^|irm<1, 

^ft CW W3P?I q;?!'? Ki C¥t1& 8 C^tt^ I 

^5«itf^ ^ap 'sic^i’pi I ^tH 

«3p:^ fej csrc^^ ^t^?*i—c^?TO 

c^f»ic^*t ^ «i9i5J «(car?i ft 5?i 

'®ap (Sr^, wf5l?l CS^35t?»1 'sJtsi^ll fsr, 

'crtii 5^1, «rtf^ 5fl i£ffc«i?i ^^9jf% ve b^cst 

^^i^itaji wm *f?i^t9, c^^\ «ii^f?!( wm\ 5ii i ^zm 

f^5»-?itf%^ Mi ^t'Q «?t^n f%9T 5n i 

.si^r^FtWcsni «:aF^ i ^Z3? <£rti:«r?i 

^Z9 c^% «rtii 8*'»‘‘ I ^ait^t^l ^cap? f^w?i 

pt?<rr:?r <3|:?ii >isiw ^nm «tt?f f?si «ic«f 

^8 ) I '»cap?r f?si, ^cap? 

cq^&i ’sjc^ f?c^ c«F?iti:5ii I «iti:»ii 

I ^t^T, «imt^ 515 I 

3H!T®ra ’®T<i5it3rt «rt«i^t?r ^ic’p ^Pn ^tiji'sc®! «if%n:flfCT?i 

fp^^rtaj *tt«?n ^5 I 5i^c»r f^il^c?(? «ft*i i 

4r^J«sp H^’Sr ^tJitC«f^ 5tC® C5lt, ^t^liTl c?wff, 

^«rc®nt «^?Ftc®r ^t?i csiipcffc-r^ oa^t apsi»t; 

f*Rr m cfc?i i «it®T5rl-^t^t^ c<2rrc^m^ 

«i|^ CWC^C^ST, CWWC*I?I 

^f«wi ®tc8f %®r I =*Ftc^^ 

^ f%l ’jt ^ I HSTC®! «r»l CS?^ €rt«f ^^C»l'e 

tfitcna c^ ^ ^ (?r<ftR ^z^ I 

c»itii8F?(r« ^ap, 's 5i®rc®Ri ^iwi ^^i^^itai 

^3it5i «tt% ?(m51 '«rr?i 5C5Cf f5iw?iit ^l%*r, w«it« ^<9i 

vii^ f^?it^ (»i^sr f% ^1 swaitfin^ ^ir 

s^mam (^1 ^c<?i) ^KtzA <3f5?itf^ 5IWJ «rt*i ^f^sitsT ’Tt'® 

c^ iKHtf, c^t^ ®!i;*«r^ M1 





f!?C5T5f ^ mv^ i C91tc^ 

*tt^5l '^'5T5f I r«Fi =rti(l f^srt^i 

*?t^^ f^f^ ^t?j ?t^<<t5ft ^tf^*ttc^^ c*f^f%^r5 

fnc^j ^f^?5ti:3^ ^Tci? *, cn ^j<«t« 

tf^5t»T I ^tsi^l r^l Cf\ C’tt’ISf Wtf^ I 

‘il'«(tt^ I 

^r® ^ mx ips(tm%1 cn«R 



^ f®f^ fe ^t?i f^'sr «rt»itw- 

OTuft «(f^ c>Mift 



yum i «iw¥ cjsc^-f^ 

^C?( \ 

^^51 ^wt1& cm'^ ^ 5rt^5 5Ft? (?R—^ f»ft&? <43^t 

^<'6 c^i 3yfer c^rc^ m c3!i-c^T!jI^ “tap «rtapt^ 

9US <^tr51 f^f^ 5?ij5i mn *iir^ oi^t^ ijcf ^feitaRctfl 

»T^t^5i1 5?i. «itaF5r«i ^9f sjr^ «W5t ’^apc^ 

^ w»ft&^ ift5(tr^5T—»a^i& 

9Z^ *rt:? 5?i, ^mtz^ der^f^ f5??it^^l w ^t«(t5 

«rtaF5J*T I f^% fsi'iPlr^ inff^cw fwcuftEi^m— 

<i|^<& ^9, »r“s’5tc=f f5p^«i I 

c?R, =^wl ^ ^ 4Jtgt? 

f^WTW r^f^ ^t?l f^?rt’f'3l <fr^t^ 9fVBr 

9V^t ^ w»ft^ (2tf^ Jitfiw 

5T!it& ?c^ I 5itiRt®tc^ aTi:^ c?^, 

^r® ^UfTSJ 5:^ ^tc? I 

f «ii'*rtt!! iitR, fii fw3T c^pd? ^ti, cw?f- 

^9!^tC5?^ fSraW «it?{ 5^ !^11 ^f^siw «(T^?-'e?iit5C*Ri 

?it«f«rt^ ^5(t^cn?i <if5[^;Tr% ^;R5t»i 9z^ m ] 

y\^w\ ;>. Ff^ wfii ^^sr 

oif^^^i 'fl’v ^ c^?ii ^ 'em 

^«fT f^»T ; 

f^t^ti^, Ti ^Z9 ^ sjt^i c^»i I *toi 

5s^»i c*r^i c^*i, c»i ilk’® fwi:5 c^c® ^t^lt 

cn ^t?i »f 3 ikc»t W to to i 

^ii<t5f 4r fim ^t?f m fi»( «ii^ 

®R:fi?f vrt^i • 

c^m ^tcw^ ^\m »TTOfl to ^vh to f®»i, *w 

ijit? c«Fci? mtcsn 9zm \ 9ii4t «ito «ow ?rf»i- 

cTO ^ 5t?j mz^ ^n TO fw»T I 



^[cw'51 cw^tc!?1 w*fw f 



^-liju tgtcM 

?lt^ 51? I ?c?, ?tc^ «tc^lt^ ’I’Tt^ 

^?i j3?*n JJ <11 511 

f^? I 'srt^si ?*tt^ c*i Tw 5C? ? c«w- 

»w^? »i?t?t5f ^'^r® 5111 ’it’P 

5111 C^t^?1 C5I? C*n 511^ 'ew? «r®t? 'ai5[?t^ ^c? 

to"4? f%5il, c?®t?T?i ?t^^-?rit ! 

51?^ «. c*rt?^*i*rwft? 

5ni^Ft?t c»it^’f*i*it? ^ffsiu c^ 51^51 »rt?v 5i»ttc?? ?t|t I 

—i4^ ’l^t'l ^fCTCl I 

>f?t? C51C? i fjiw? ??5i 

®i®^ ^tt?, f^? ^ ^ • ^•tsit^tft? fitCTi? c’l ?*ic*rl» ^tt? ^W? 

»i^^f5ii '®** 'sit’lttW? 'St^*C?tC»1? ??TO 

?t9|C?51 I w^ g? 

f^5i I ^i*tiit?Jtft ??»1 CT?:#? i 

c«t^i?i m ^ ^ c«w-fw« TO 

?TO, TO*! ?tC?—C<l*l1 C9\ 1 

jjsraii 8. TO(f ntteTO ^*l<t? 

«im?? 5!tf« % ^ 

?*!tin, tpft? »rt^^ 






-rtir?tf wtir«fwm 

C5T^ 5^1 I* *rt«j ^»Tc®R, *5« i^'e f^, 

^twtif *m pt^itt'® i «rhr'« »n|^ 

—«mrf? ^ w c^tsft^i w«!?r 3Si:’i (cft5it?i wr 

«?i;r»nT i’ 

<w 8« c^tsr^l f?»rt^ m c^R, ^it^wsr c^vs R^c^f 
^ ^I5ij '$t5 ^1 ?[r^ ? 

mm 

’f’lRts? i, «5*J'$t«l f'sffMt*! 

R5)tt*l ?"fl& t^T*l C<l£^ mvs C»I^R >ltflc^ 
«tf^ »rr%^ I fm Rc^*f 

^ ?*r1& »!^Tt*tC3i?r altar 5i^t^ a!«5j, *itc^ mtn^ Rsri 

^'Rcir c^C5?F «itaFt^ ^t?iw sil i si^ m'^ s 



=i^ti&^ R-iptc^ CTRn%9T5ri 

w ¥?rc»i^ c®f^i ?in:«f, R^*iij »r^ Rt#»rt »rtf5r« isjcm ; 
?c<?r ^'SR *(aF c»i '«»taR*i 

’itw, ^5^c«r c«fti|c^ ^nz^ sil i ^mu i 
R»f. S[fr ^til RR ai?,»f, I 

01 »tt«i R»r i ?iRr«rt4^ mtm mt ^ R i 


cifHvs mij 

^lar I’f^l ^ *itw, c’^fH SRTI 

5t5 f^Tt? < 

tii?F?itar »rsrt<cH ^tc^ •src^i^ ^fflsftc*!'« »r^T!? 

’Itc^ 'ij^ <tt®^5tj& *ft?IC^, «rf5lC’® ^Wt4l 



85r^ ftai 

«ll»f « fw^ f*rc?l^ I f^^t f^f^lCT^ 

uQ?!!? C^t5! *fli^ff 5T ^\ C^, <ttZ^f^ CfC®Rl I «il'<tC5f, 

^K1 ^C1 C% f^3(“51J<fttC*ff 

^i^'Faf «ff^?f ?i5< ck^ mMiPr c?'e«i ^z^\ •, 

^ mUk^zM m'’^< (^ m ^®il, 

«(^«if c^'sm ?c*ri I 

^^\m ®, c«rt^ ^•tsrr^til^ fw 

l|^(^ f^*g^?i ^z^ ^8 « TO •, 

'em mz^ i«l^ 'si^-c^t^? i ^t*f9i c^z^ cw^ 

isf^ TO i «fl?r W ^1*rTO WN ffW 

TO ^8 I I ^*11 TO 

^*RWf »rh5^ ^®T > ’•fC®fC<5, '*rt?C*Rl CWlIf ’■l*ft^ 

TOT ’Ttroni I ^fro ^z^ «tt*^^T "Htcfl *Tt < 

c9TTv-^ti5rr^ft c^5T, <3T^ c»!t^^ to to i 






»isn<»t*r 8, fl^ »rfe¥»r tw? 
sitf^ »rt^C¥»r *frn »rtr® Fhr =^k *ri:?f, vm ist^ i'b w 
^ irm; ^«i Pteinr 5»r5(fl wnr ’ji*! ff»r i ^ f^ 

88 ^?r, 8t?r ^ «f srm *tc?j tt?r ^ii»i 8;» m ^ 'f^n i 

5rff^?f sRiif ^r?r ^ f^si ^«f ss#^ 

OT 5rtf^r^ >ft^5F5T cwTO wt^ I 

®circ’iiar«rt<r 


??FSf 5iaft?r c^tsi?)1 c*rc’85F i 

C5U f{% «if®c^w=T *tf^ 

swi, ^9ii-wt? f^sra w?(\ ^ir ^rtsRJt^r wfa^cwa 

c^tatas caNta i acaa apai ca^tatcwa <ijaa a^itai, atr® 

C5taai fatanat^ ca^ aar ^fa a^ac^ *tta i 

(Stf^aasT »r% ♦rftwi ^wata aa 

cata a^ai cwaata ai cataata ^ta *t%«rfwc^ ata aaD® «iia| 
aaa »itcai caaa, cata cata ai aar «cat at^ca afa cata <iia^i 
atf® ca^^ asTi aa, ^tac^i *raf ^ca ai ^im\ catca cata atvs 
faca aaata *rf%sa «isr?f« «itac^ aaa atacal i aqt aaa^ faf^ 
aif^a cacn faf^ i ^c< ata aaa a^a atta ^ta «ffka?a “ff%» ca% 
«ita ata aaa ca% »rtja TO «rf^caaa »af%» aa a»Ti caca mca i atataaa; 
alftaa caro aa aaa a*rca ^ ca: oia^ c^% aaa aaca ^ cas-»iia aa catata i 
aataa at*<^ ^a^ af^-cata, c*iai?i h^ifaa-cataa a vnafei aacaaata 
^ ai caca fa^tcaa atatcar atai aa (c?a) i ata a catt«^ 
af^-cata, ••i'caa-aar^a cataa a s at^taptarmcaa aataama ^ aaita i 
ftaa ^at at^ atawas aa atta i mR aa aaca^ catataa atajta 
aataaroi&a a^ ‘^ita f^nfia atataaa* aai ata ca 

af^-t^aa iafi aa «i fat^ta atai at^ti ata i catataa ataita aataa- 



sTfl# l|rt« H5(^ f^^if I ^ 

iJtWf I i«^ 5tf^ « l?tf^ 9^g|i 

^tW5 ^t’fW ¥TOR»!1^'6 '8(t*{t*i^@» ^z% ^tW I 
<lpjt 'iff^fl’lV ^Tt?r fs(^tC<l l?5l»t; 5it^ C?'«Jtt^ 1 

’q^t '•l^ ^9V\ 




P 


c 




fi»9 j. nfj 
— <)-(>- 


(m<s 

-fl444A 




vJ>rf(a(^W-* - 


%»g C^J 


^tC^“~C*! ’®t'i^|\S|f^ (If *fTiJW, ^5( I 

<ii^ ^ =q!t«r c^e^ii fii^tr^^® 

ms? c?mc^ I ^ , 

m5i:^?i mf^wsR »r% <tlWi ^nt m i 

’'Itf® f?CI^« Ji^ 5pt^ ?|r?t i*ffj;3l 

4®I'!j* ^ (J1?P JqW 'Q 'STt^lT^fl 

^tc< f?nr ^^^ spfltw *fc^s c^hj «?tc9it?f ^»rs?t?i ftiJtc? 

5iti? c^ cwm mu I c?ps? m «fw?f -sitcsitir cmmr ms{^ \ 

»?5i« mm «ii^ m<^r^i mz:^ i 

mem? c?i^'«’m’«r?r «to mm c? <ir<?pi ijt?m 

^?i c?e^ *itc? I 






(«ficof) 

i (5v) Wff i?w? I ^tH%^ 

^t’fwir *it<f)fCT^ I tn<fR «i^?ir ^fCBT i«5?? 

^irt»:?i f*iri:?(?i «tC5t«^sr <irsc? i 



W c?)'t*itff '6 c^tn^i i 

C5itsilf«w?r C^'l'*f9T WPJ Ts’ai Lun 

I f%f5f ^*«sftC5?( ffa^f 

f^:9 ^tc^ csr'ft!? '^*t '« «rt*r i 

^»r ftJ?trw?r c^Wi ^it^ 

'fws? I c¥t“r?T c»fc^5i i 

b (9f) 4•• 5itmw ^tc5iO[5®'m ^tm 
ftwir m^tc^ii «ii^«r^tir «rir« ^wsi i ^t^rt 

«f«it^ ^t^5? I mvi^ m c^sf 
9fpm\ sri I 

^ (5®) I^WTC*t ftW RW <t1C5f I C^^i|?Ft?f 

•pern® *tt«»ft ®tHfl nt^c®% w«l I >8- 





irt’tt'r w ^t»itwi sift<ii iin, »iiSc>ic%» 

mw "ttcv I <si jjjics lii^iiai W ?iw befii iwt i 



‘(n) ,(,) 


^ (^) bisSbo '«itwnf’¥t?r ■srr»!i:^i ^^sirt'a i 

^ST ^ 5 !tC 9 r I «raJt« CJfCH '8 

5U8T ^ 1 m^ 5pt5tCBf?l 55r8T«^ 

*ctcij I car 3^3H5?r ^ 

m'«ut c<«tc^ «rcrr^#r?r m m«?rt ^itt 

C«IC^ I 



^(^) \in) 

^ (^) i'lJafc »!tc»[ f5ic^*it»r ^ «!iw*r vn^pil ^ 

nm f^i? ^t^«F bsfk-n ^fnfm 

cft^ '«t(w »i^<i (^tift^%r?i ^t^i*«r «jjt 

^xM mv( I 























«(5F) ^f?'« «r«t»i nm 

cn c^fsr C9t¥—c»j^ m c^'t**t»T f^«fiw, 

»r^ Cl ^1 «t^^i fwti I 



«() « {<r) 


IC^I 5^1 I *ltw t^s^siJtJR JRtll ’siTC^lfil^l^ «(Jtte?! 

W ii^iti ’iw i^tdi «j'''N ^-az^ nm i ifiv\ ^tch iti 

it^i ifi fit»ic5i 15 I 

«(^) 1? ^ti:»i5 c>is^»it«» c«ici I 11^, 

^»I1, 5l 5lf^5|1» «lt5|, »f*i e mii'® ic«i I 



« (n) 


« ( ft ) 5Ftkl stTtstfl ClcJj It*! iTff nt 1515 ItltClJ 155 

IW 15 I 

S I ^05 5l5f5t^f^51 ^t^Cllt5 ( i ) Htll 551 C?15l 15 I 551 
Cllfn itC’l fn% 155 l»af ’^1 ^5*r nf551 15 I 1W5 m^tCl *ttit511 









(A:) «il^ ^ \ m(\ Tm ^ 

'ft 51 c^j’Htci^l ^?, tm ^5 sitir3|5 { 8 > 5w, 

^f555t5 ^t^«f m\ 55 I SK'Q l?t»lt 55 *^55 5|WT* 

9f^5 5'5Ci5 (P5t5ffl4*t5t5 (-4 ) 5^5 f55t^ ^tW5 5ftt»I5 ^^VS fwp 



5twi5lt ^1 55 I >1’l5r»fC5^ 55 *1t’*lW^ ^f55t5 

5C^ 51^5^, ^'C®! C^i^sitW 55 «iif «tt55 

irtC*!5 551 fWC5 ^J55 ^VS I 5C«5 C^flfl C5t*%!r 

55J f^5 5C5 Cflft^l C5t»ltC55 ('to ) 55T 'sr^f^tl 

199T f5^'® 5C5 5t5 I ^5t*fC5 ^t^BT 5f|tC9T'5t5 ( ) 515^5 5C55 55J 

f5C5 5C5 m 55 I 5^ C5tC«1 «?f®C5 to 5t«tC55 5tf55t55t’a^ 

5tC*1 55 I 

4 {^) i5o# 5tc»!5 i«tC5 C5y5®r 5^*1 'm (3»l55t5 5J5^W 



* (5) t (1) 

5?'®1 I to <155^ ¥tC5r 5rto5 5t«ftl3rt 5W5 5J55t5 5CiMll 

















t (^) R^, c^t«»T ^^rrf? cnt!??[ta wcw C’Wtwi 



t (9f) «, (^) 


4 (^) c?c4^ i 

^ (^) »it?lc?iT «tt^c^?r c^t^r^r ’Jt<«ft?i? 

51^ -f^, if9r-c»rt^5?f, ^ ^^TTtfr 

I 

'is (^) ?1 ’fc^t^'StC? ’^Rft?! r«lf%« CWC»r 

«tm ^stfTO Rfr? I »r5FC^w «f?Ji:‘iii ^tMw 

c^% ^t^sn^r ’ft'eil ^Vm i 



«»W ^ (n) 

«9 (’t) (?r R>*rt»i c#c!T^ iiWc«iT w tort»rsT 

i?« «^^^ wt?r 1511 *i?t^t»r ntm 

»t^.«rww« sfaif (cn.) <fr%?itti(« w %«tiT <nit*t« vw 
^^«r®i5CTSf I 














(2W 'S ^ 

«|s i I ^ ^t<n T 

C^ftt. I 

ih;^ wt»!, I 

^S 5 I C’sRaj 5iK^?r I 

cw ^ '3JW cH^t§i m f^3^?i ^c^csj f^, f^cwr**iii 

c<f'fi«i I >11^ cw*r c^z^ c?c*f ^51 ^mt5? cw'Qui »r«iir- 

I <ii¥t?t'e ^ cw?r ^tflrtc?! c^^t^tcsit?! »ri:«r 

^sni m wzw'e «i8 % *r?i^t?f i 

^ <rtc^, R»i I 

’tcfl'6 w c^ nsr^ ^ ^rtc^F *lt»f-«ttn»f?i ^tflr ^t^tf^- 

^tc’^ 5»!t^ I ci^^u ^q »{#?it«ft^ ’«tt® ^:tr?:»i? nm 

I tii^j ^csT apiH:^ ^c^f? «fwt«F% 

’<tt®OT 5itf «R 5mi I c*f’<fff, w-«*ftTt»R 

^sjTcsii ’qtc^ 5v?r ^^fw5T ^1 «»rt?Fc^ i 

vATv ^c®« «Tt^ ^tz^ I «ii^ ift^-stt^i «i:<r f^c»T 

^s?wstQ ^z:^ m ^ <iftt^i «rrsf^t5T mi^zvi'^^^^U c^f’^tu 

^^Zm C^tW ^»I 551 5t^tW 

«i%ics?5 ^f55t«i ^Tm ^551 5tf^C5 

tr^fter^ 5t5, 5JC5 5t5 ^5? 5f5> nt5 I CWI^T 

*rr5 ^tC55 <1t^1 C«tC?F '6 CW ^sit^ ^Tt^l C^rt5 

^8f5 ¥51 5t5 I CSlt5 ¥tcn ^%5 ¥C®15 »{C¥ C5»*tt?:9! 55 I 

<ilt ¥¥»« W¥ »lt5t¥ »T55 ^f5t5 f5C»f ¥^¥5 «rtC55 ^*{5 ¥¥¥«^ ftaf 
(C55l^¥5 >rt5tC5J ¥^Tt5¥ 5tt¥) 5¥ 5C5 5t5 iIWn tm§P5t5 

¥i:5 5t5l •il^W'e’ItCf 5t¥1 «mt5 ¥511 5tl C5C¥ C¥t¥«rr5 ¥5 fC^tsC 
51 fet¥¥¥ 55 «t5t5 ¥5t¥ ¥5 ¥t5¥ f55 5^5 5tC¥ I 


¥t¥H¥5a 



•RWt c*««wwf irtii * 


ft»i c»i3r, 

(ffi ) 

fNifai 

««, ’rt^n® Cart'S 

8 I tH 

() 

t^wfsr ¥W8f 
-sr^jsTpar c^t® 

<» I ipcararf*itu *ft«i 
«i8, ctf’r 

11 ?f8t*nf Bi^tnt^rrti 

c»|si 

^'e^l 

»rrv fSr^farrfi 

»8, 4^1151? at® 

»I ^fNTt?ws? «ti 


j>'9|i ntstf 4|fif5Br at® 
®f»t<Ft®l-» 

>> f «nr®^5? 

»rt?i 4? fsrfefyita 
»%, 4t5t^ 4^1154 at® 

I 8Vltt#t? ft 

»«!>, 4t5tt 4f«6W at® 
®fil®t®1-» 

Sva I ^•ft*rf’lt? TH®4 

4^1 af®« 

4Jt^ 

f^Wt*T 4014 

»», 4 W 4 fir 5 ar at® 
4f»i4t®i-;> 

^81 f?»ft*f vs. 

>j)t*it4*Ttiir ?5t4t at® 

4fi!4t®1-8^ 

>« I 4t?t ^1 

4tff«h^ cit® 

4^t®1->:> 

f«r, ?ftwi fttsiar ttl5 

4f>^4t®1-9 

>*» I ^c?t=W5rt‘<r f^ttn 
f8Wt4 

4ft4t®1-9 

*v I 4t>wn cw 

af®« fffsm 

47t9 ^OI4tf2f4 } t^mtsr 4t«!4 ; 
9^, 4tlftf 4flt54 at®. 


% f tW f W 4fV M8KI>, 4®W Hfliwr am #« 44tft® <84 t«C41 

•ijs OPTItCWI OR. 44® (it w8 4fM® ff® 14® 



s 


<ii^^ ^’!n?p'R ■ni:T^‘n 

Sl^flRFCTrtsj 


«Ttf^^5tcw fa»r5 
^tsf c^ ^{8 

c¥t*f *rt*ii!i^ 

«f^ *rc»fr «r 5 fii« '^tr^, c»i^ 

ff’rtw 

ntww W5nr «rfl wi ^t«f 

c'iCT' f^sr-n’ 

^WitfSfV ftc'5-’l^l <<ff5 

«r?iin ’^tlcaptr^ttnfl »itKtw 

«tlWt ¥C#f *tt^ »I1 *»C«fT 

’r^#f«t %(lf-<¥twi ♦t^cm fi3«5T 1 


srts[ f?CTftc»t5r c»r»( i is^s»¥tw 
tow JfTfl’Ttfl «tfeC5hft*n 

ww wi c»TC9iw ^ wr*i 

sitwi w^t8 a'QH 

^ftwr'® ^it’twi WTWwtw wfwff I 

’T"*tc# ^twtcww ®r*T CUt^Kfe 

f^w-n’ wtcww<swi?(i «r^*i^t^-i’ 

w^iww wwi w^wc=wtw -ar'Wtww wt^ 

fwt ^vs m^ 

«itft^--f’ w^ww wwl ^t*!wi wt*rc^5 

c*n:wf^’?’N, <si% cwttww 

%{|jr « «rrPft<n5 cfto wcwj 

« w <?f»i«f»iw *f« <«iTi;^«tipi <tt?f, M 






4«Rsr«f*{ ^ art^ *«• 'sf^r I ft9f^*F 

nf%*it^. 'Sf'ff® 'srtu 3Tf»i nc«(' «?t’pr ^5! a<tw'« ^wriS« 

hR ^t«ftlf'« I 159 I Cft^ •ff»R"f C'tCf 9t9f « 

a?t9C^t9 9'^*ltC5T C9 arfsT 9tc^, *r^<rjtf 

»i9»w ^f9 ?r9Cf 9tc^, c-sttcfetsTfarr^^ •fffl’Rtl'a 9tj?— 

1^5 911:99 9W i 'l*t9C9ftl99 fll «f^9!l^sr 911 >I9f^9 C¥tW9 

95 m W « 9t’rt9f9¥ faF5l- 9WJ K9 sff^^ 9VC^ 9i’rt9rf9'S 19, 



«il9t}S 3r#t9 ?Sf^9C9'tC99 lf9 I ^TtCll ¥Jt»lt»r 9ft»1Bt9 (Callus 

culture) cici I 9t9’ttcn cit9*«rt?t9, mi »rt^cfer?rt^’i 

9^(Cytoplasmic strand). f^lfiPSt’T'a ^t9 9191 (9*^9 

cvfii 9tr*? I ciaf 9tlc!ftcitcn c®t«!i ir91 


^•it*r, captt9tt^t«i'®f»!9 ^95 ni9 « ^c99 
^9p||r 99Ft9 «tt99 afiSq 
>!9| «lt99l C9ft9ft 9^9R 

911 9t9 C9, «ft9Cft9 
9r»tl# ajt9tl99 4^ Wfl Iftlll ICii 99 I 
ipHciti *l"»1i:# ^t99t ^t«f 1^1 91 
«9n3ft, iwtl 9^9 19, 9?ti9l 


cnt *tai lie’s! 5tf9it1^ aftW’e ^9l 
i9ti nil 1^ f9i ’W1 4 i18 
ifim cici it^, it^rftw « 
f^t9 C199‘®tl9 »r#91 119, 

^t91 %< f999l 9?t9tC*r9 Itt^ C9|—11 
itiei nm^t Sliiei ^cnn iml iti- 
ititf utni itei iti, 11 








li^nt wfit^ »m f'st*!—«!^ 

^ STAR I 

47lfe <1I71^ 

(<i«ifjS t^]:5|r *itii ^c?[!r 
C’tt^ ^1 i2ff®'| I 


iTiricf ^1 15 «fcf 5r^c>HMtfEsr« 

St‘(R*( ht%Sj 4ft 7C7 ’STI 7 

cftc^f siwt 'srt%?r ^7^ 

sic^ «?rfcfr, OTsr-*-^f%, •iffl^rtf, ’iff^r*- 
f K, '®i9rtis-Bti^'*t<Fa*i, 5?t5fi, l^jtPr i 
4t >r< Pl^tl 751*IltC^9 


» 



fill f&ai 

7n^f5 'sWff cnff •ra’^ji fffsw Tm 

^tr71 4rw?i 7t^t5« fff^ir^i ^hi i 


4?^ Utaf C^t?t 4fl Tt’I'JPCH 

4ri%c« 

ftTtn ^tf^-~7tfti 4t « 

»T*fll C^ SRI 'a?'9i»!t® 
7ti7 mn ^5fri V( 4^{5 Htaj *it'?- 
Cft? '• 47|B ftntSTK I 

TWt' ^▼tf TSTtftCn ^*11 ’^ts C’f, 4«fi8 

CftPW wot w 


®fc«r 4iFiSs{tA? f»(w nwf*it« 'sKnt 

%4t ’t«\5 I 

m ’SptflifI JJf! 

7ta« 4fW*H 731 431 43 3ft7 tUf 
31 «rtf3€3? C3C7 4ffe3t4^ C7t3 7^3 
737t3 ftr^I 7C3 f3C3 f?r3tl?5jF 737t3 
I73ll7 •ffti:3?:*r nt»r3 m 43^ «t3 





fSpftw 

c^ ^t«i»?t«l •fff’T'^jr 'll 

fin Vl {Phase) « 
(Interference) >rt^capfClH, 
5g;fiutc^?ii 1 s(tsTtf^«f 
j(t<fTr^ I 

^w*(tir cw 

*rf^3FtCVt*f (Phase contrast micros¬ 
cope) « ^ WtCTKtK ^y^Kti 

»fl¥f f*ii:i ^W’ltnr 

•fflCTfl ift^r^«ri «rfcw (fefiT- 
*tt»pr) ’fcf ^1 
c^ *nf^ ?5i, 11 

ffsii—citsr ltd! 

^tsi5t« siwT fsf^, '^itnta, 

nt*!5i 

it»!5tfl 15^^? ?ir<rT i^-il5 

urn «ftm itt^n fVf w^"i ntS 
fs»oi«it? ‘<iil5 jS^r»r ¥?ii ^1 

•ftar^ ^il8 3Ptnfl i?»i <rtn« 
ntfRsi «i<r iti¥ %»ftcir ntw ?(n 

n? I itif a»^ fef«c«r5 nt’T-’Rt 

^1 {B^ (Tissue) C<fn ffI nt^ 

*iwj i«tI5 

411 cini itJK it?f*rfl ^ri ^ 

(Special micro-pipette) 

41 T^X 

ftc"t^ *rirm ^t»itwi iw mu 
n 4^< ir^-rw itii 41^ f^nf www 
Jrtlwtiittn itlni (Micfo^cbamber) 
tn?r i«i ^ r T^ !«*« 


^f^ni felsr 411 «f)^itsrlB m ititf^i 

fn itci, m itci, 

siS[? citwi «w in ltd I 4^ 
’T*nr citw? f^isiki if^itifiir 
(Cell organelles) 11 IC^, 11 

f^^iitci n^cii^ 111 If cisf i^tl 
it^aptntn 1 111 utiiftf ntitciri 
cii 15^11^ it^nkikni ntitcir 1)11 
’iiitf citsi fif f^ ufitf sn id^ 4ijB 
CltCff fllWf miffirgaf Cfll w I » 
>itft«‘i *rt^c5ftnn:*f captcitc^rtf 

cim m cvtcitcitii^ri tof nifki 
ffii 111 fffitf, itfl m citfiSf 

life» ^ifk d dC4 *iiiff itmtlfen 
fWrw fe*rtftiif9if ’ffi« 
itni w If, f^i cii is(5ife itfedtntni 
cm cifei I 

^fcikifl irij 4>if •tffi’i^sf 
ii3fim*fff, mi »rif >Ttftfti cicfe 
itf 4il cikff fiitifi »i"t^ in I 
41 Ilf fCf 4fe w nfsi^i 
fsrfutcf *i<cw 111 w If, itn 
^4 iitf nitfiti ^ci ftik I 4fe wn 
itfecaFtcitcnf 'itfernw ^*15 ?,ri 
ijtcifl iKl IW 11 If^faff fems^i 
ftfenf ’it<[Tnr ^f^5t*wi m if r mi 
»llf ITtClftf »tfl fe"!!!! fif?l itartf 
if^tf orifi If, itf m cf ifesn fi *ifl- 
fi"! ftm icfen «ifi f1^ ?Tif icf. 
iflf l-fIf fe*ltll 511111 iw n 
cfitm 5111 If 14iiB citiif fiitiir 5i-^< 
m if? ’ititflti »itcn, ici iti ffi 
cntn ipi Pifiifei ciS| siff »itc*r n* 
ikftwih »fi itn fftcii f^fe itf 
•ft? m fiiHi iim ifwli 







(Graph sorean} (nt f¥?l 

i 5 f, ^ <rf®{8 •n f 
wH «itftw cw^tr's 

♦rt«fi ^ 

vs »rf^tW^ V CfJT, 

<51 «F91 I 

•iifl fSrsw tTs ^ts c?<ri 3 t«=i sic»i 
w*tir ^'®i^ ^tn^ 's 




TOf»>r^ c«r8f sittcipi- 
c^kn o«t«Ji ( ’Tt«ri'’¥tC8« 

«f3m c^t«^i ac® •ric9, 

^'^sr ^^tafVstw^ 

I *(t^wtt^t*r •«▼ 

c^«ttw cft^T ^1^5^ V ^1 



fN 

«rt=¥t^ ^ *5« <ruv i vs ^-5it^- 

mv -ijfis '« 5t«"ttcn 

c^t^-«rr5tfl c?«ti I 

n\ mfV«’ww’ir’fJ 

»lTt*raC*ltH5» fHf5t*T^ «» Cf<t1 «C«W, 

(Time lapse motion pictures) I C^tWtl»rt*l «t«l, 

•mf«l5 «<i’i*¥ to sv&s i ^ts ^ ^’ifnij, 

/«! <mi fsi® ciT<tt??n, m ^t« 









aj^ ^f*l^ (Organclks) «l4 
<ilT^ apt^^tCW ff Cnni9\ 91^- 

*rhi*i'r^^ ^ m, c^tc^n 
t« cvt=r 5nr, 

»if®^ '9 I nr®^»i^i 9 *rfl[- 

«r«ft*T <f<5. ^1 
«rr5j^f5 ^ ^Pr’Ft?r'e <fa^ i 

f^atir fk^ 4^{e 

^ cai*(3r—aittc^t^- 

fg?1, (Mitochondria), (NucIcusX 

sftarfB® (Plastid) aFsjnffl^^'sj 9 

'8fti*tfvaF *rft?f*r ¥3H ’W’r 

ncf ^c«r 
^t5®sr '« 

^tnaitaiti ®Kc»i nf?r^«'5f f% wtr’r 
?t^f5T(srt^f ?it»rt?if^^ *r«rK, c^w— 
(Auxin). (Kinetin) 9 

(Gibbcrellio) fimm 

«TlC4lW a?t«rT 

^?«rt^ai¥?l1l 9{\m ^'Ntv ntlfir «<lfaF 
C^Ft^ f^nf^tail Cf<t1 c»rcf at, 

antn ’tor ^ art*it¥t?f 

w ott^ c¥t^ »iiri ?ir®?r ^ 
CBCT? 

^*)ai 5if^*i ^t9i9 mi9 

Mtcvi 99^ c®5t c^ar ipt, 

cf^i cnrf c^, till »tJtW3 # 
cs^ fniw On?tat ^ «flfi5 ajw I <4iar« 
fits «4V? cniw 

®TCW ’W 'e wfjnift® I 

am «flf0 w cftw ^ ffejft 

^tmtarf® «tfi 


f^*rt^5r «fCTt«r 9iv aiR c9tm 

atl«tT W1 aftm aiw «?lS ^ ittl aitf, 
^ c*Ftc^® w 

^tm w 

an I ««? «tcar fs«t 

OFt^v wai flt'Vi w» 

sT’t CFCW 4«tr^ 

^t«tfS[¥ cn 

Jtat ’I^C'SI, ^ 

c^^^ nfl^^st fM ’ll* cmTff 

"stcfT® «trtnf^f Ftf^me «it« »Taitst 

^tc¥, «i<f^ ’^t»tnr^ 

^ariFf f?w 

*ftf I it'«t® cftwi w ^1 

Wr>tt»! C¥t^l8® 'BiaRt ^ 

I ^srn ojfis aft^caFtWff atC<(J 

fv f% *rfil^*T ?Jf« f^’ai '8it«Rt1 

l 

«rwN 

^aw afta-«rt^wa f% ^atnfaa^JT 

ait, altwiSa (Kinetin) ^ratia 9U 
hf^llja «qa^ fwatfaf«R (Gibbe- 
rcllin) >firiattFr '3ta f% ajt*PF 

nfaa^ ait, ^t« ^ataa i[ian 
««t *iaif«i« I aitatf f^mw 

W9^a »fi? a[i»ii cttajtian catiff 
wftata (TMV) caff i ct^ liJ^raa awj 
«rf®ntfa« ^Utw atm caftaatfSiin® att 
dtina attisn at? »f3ia ^atwf 
mna cmai aw ^tata firtam 
cwattpr af ?ia 'eii, attora «rwtia 
cartiaa ^atwtiaa 1% wta 
afaa^ act, ca^talSa owawtca ^ ft 

^tca to m« ai?K ilta 



Jirm. ftwr Wl«l1 


fw l^tsfnrtc^ivr *itlcaFtt?tt*t« 

»ititw f 

ir^ fTOnr ^tf^ii 

«rc^^*ii »r»n 'nt*iii'ffl 

ftn «(9i 1 

9W Sn[9t9t»tl fWl f^fe- 

far«»rl9 '5Jt?'9t»l9 (Nucleolar vacuole) 
f^niii 9WI 9tr? f*i^&«»it*T, 


«¥|frtr9 «Wt*i 

« »nff5t9w ^r^rre ^ 9 ^ f^ffl 

'9 Onrft'e—«» *f^c9«w >T*KW 

9r9j« 'St! cf t9 '»t99r*ii 91 :^ fk 1 w 

^ ^1 99, ^9^t9 §n41« 

>lt^ C9ftC99 9191 <4^ f«9l »lf I 9^91 C^J® 
*ft?:91 ^99{B . ^91 

9*1^ 9,f® ff9| 5C»|ft 4| f999l9 §*19 *999 



89 ^ fNr 

«49(& ^9t®m9 f9^faF9t»rk’F 9? ®t9 C?9tt9l fWCf I f9fef3F9tC’r9 J|C9I 
«lt9® 99 9tiS9 C9t»ltft9 9^15 f9fefy'«»lt9”‘9t9 9t9J f9^f^’68lt9 
®rf^'«C»I9 ®f99t9 49^ 95t9 ’rWt99 9 'Sf^ti*! fSfTi 'S^f® 

®JtC99t9 991 I ®Jt^'9'li5 '999 9® 'BI9T|t9 9191^ I 

U|^ f9fetlF®9tl99 9C9F (9*59 9® ‘4918 9t9 9t9 ®1 *19C99‘9 9t9 C9C9fl I ®t99t®l 

^ 9®*^ 91 ®Tt^»l 9\C9 9lC9 fit^v 5t9 ®T9® C991 C9Cli *4^ <f*ft*1* 
99 (lf9 3^9T) I 9®^IB9 nf9f9 9^ f^l 9® 99 91, ®C9 srC»t59*tWt9 

W: 9t®t® 9tC9f *499 >« 9C98 ®t9®9J 9C^« (99 ®t99tat9 Cfti 

filPiV ' *ft9^ *rf9fir 991(9® 49tft® C9C9, «IC^9 f9 9'^< 9® 99 91, 919(59 
9t9 919 9l9®t9 99 <49^ ®t9*n!;9^ 9r*l9 99 ®t999 ®ft9t9 ®1 4r9tft® 

4* <?*liJ®t9l9 9t9J 5P® 9®f^® 9t9 4rt9 9t® 9lX® 1 *4191® 9^ t^®t® ®91 C9C® 
9® 9PI 9t9 l 9t9^9t9 <4!^ 9^t^ *ttt9 C9,’fC®1( 9jf ^ W*' 



if wrif«OTt«r 


cn' mn*t 

m |sfK «r^tfir'5 151 

5S[<r sf*!? 

*fc^ »rfre'« ^cf f^Jt 'stniititf 

jfi, 

'jflt '5Jt^«w?i «r»rtaf '« 

>rcft5H-f#iiti fif? 01? sfi^f 


iJti ?h»*f 

9rt^—uil ^ifirtJT ®«1 

«rt«'« ^Tt’ff %ns «f?cwt 

^ fsi^ ^1 ^*s I 

oil ifcwit 

‘fl. f5r. f|nt<8attr«f 

(A. C. Hildebrandt) 

^?fif®i 01 ?^ ?^%ir 

flwf? ?Fwr9r?f f ^ oi| ▼tir 1 



^^K ftai 

>1 •rtc’f^ ^T^ft '*rt? oifft I f^fef3F8»itfl 

oi<r? stftf ( 


^'8f ^jsfl cs(l, 'sr? oil ii?^*f? [oil *i'»»|c^ ^t?« f|??«H American 

fiWt» ^fef3F'e®^tC»r?r c^t*r Journal o^ Botany, Vol. 53, No. .3, 

?CS ’Ttlcltsrt®fC»l5 »rnf March, 1966, (Page 253-259) »|^<rjtf 

•tftW 01 ?!^ »!llrltsrraf*f c#t*l C»!<f*F ‘Cine-Pbotomicro- 

?W f%fe)5F'«*1tW 5RC«IJ «n:^“f vst^ ntw l graphy of Low Temperature efifecta 

^ll3Pe»lt^ '« >ft|tltStt«FC«Hl »iwr •ftl. on cytoplasmic streaming, Nudeolar 

oisr. o». oiijwi (R. N. A, Exchange) »f"*K^ activity and Mitosis in single Tobacco 

»lfar ’®J oil cells in microcultute 311^11 v 




nt91>l ^^tfeil «l< JFilt*! 

(3>ir) ^niil 

tt^ti ‘^»!?’ I ^t*(5i «Ftf%, 

c^t^T ^«v*r c«n:¥ -flw f«tf%ii«i %-n^ «tr^ 

fc« *rrc?r—(>) 

f^fV«*ri cwrtf«!’^®t^a >^:5 

^Wtnii ‘5’T 5f^=? «i^cn? f^r^mti\ 
m nmii <inj fif^ir ^ntn 


^tc?r cn, ^tc^it^ ’« 
:j5«: iJi^F ca!r%a 
5ftsi I «irfr9 

WT wf^ ^aw^ctri ^tc»it?- 

p^t^*r (»it<»t?*i^i^ t»5; fflfi-’pf ^ 

nfflfF^) 5J15 ’Ttf'tW 

«rw*r «fc@ ^ 

I ‘il?| wm 




'mK flat 

(^) ’('TT fimi 

5W f^fH I (<f) f»if^ ( 


^«ft^ Hf¥ ¥11 <t1l¥ I 

f^f¥?«l f¥¥ ^tt»lt¥-¥«W5 ¥ir 
—C¥5tfl-'8«i:ir?r ^t«fK^; ^<t«' ^t¥ti'^i 

^ ’H wi C¥C¥ ffI •fi *r?r 

¥¥•^¥15 ¥*!¥ ‘fltn 

\ .'■ItOTtSJ sit*l Cf¥11 

fC«¥ I 


C¥Ttf¥flwtC^!V *rt<rl—0^-CW7tf^- 
fWl I ail¥ 5t¥r® ^tl¥t¥* 

f<i^¥n ^wa *?¥ c^ti-f«^*r ^r«?r 
3Tt¥tWr f¥¥ f«f t^^C¥ CBtK (Vt\ 
^t% ¥1 I ^ ^¥l 

c«t^ ^ c^- 

«irtf¥ OTl ^¥ 





4»s% 


’Ttftnj 

visits *fi fii<n 

IIS ^ttV fSlfHlV VII IS I civti-iss^vti 

^nfs^vs «rvti ftfvatTi ( 

V wv) firs cvitcii imi i 

«ivf^ n<V IV ivi civti^viv fifvii- 
vta^ §«>»r 'vtitcii wtil fvi, vtcii 
fiTIl caries si<fK fifviivtat I 
itis vtiv iti 'Vtc’f itrvi icvii 

itci fl^l cal*lra IS I «a| 

^f«ii ^rrfavtrii ci\irii ^fivti^ wi 
^^VTtr«i cvf^w fti^vt»iCTri civti 
CWItrv^wtll’M (^-RI IRT 

ci»t, f^»ifv^fei, vfe 'e v%n.) I 
*tRI CIVti-IlfivRl CVII^tV 
Vi|V IIRI IRV III ( ffes > I) I 

ariti ^tn «tv itftv II vt% cvti 
CitVRtniR! Ill flllfWRI I fvi nail 
VCIV fll VftVtRl •iv{5 flCHl cicv 
ojvl iiRi ^iivv itvti 'Stil 

fivtv VRI Cl, fi-wt ISRCVtl 
cicv ^tiRi ir»it *rt»iiti 
^tfivtcii Ifvifr \ ‘aani ^tcifivl, 
'vc|f»wl «r' 9 f^ cm cicv fi®3ti*tai ^tRi 
f^vRi iRa 5ititcir *f^cwicv 
3n<i veil I 

«iiiti«. itife iha •ttsT.iti 
leiei mK cvfi^v f^fivtvRi 
UBRI Its civil IRTV fl. fn. s>^>, 1%. fif. 
•at*, f^. f^. »«o V fl. Pf. •b'as ( fif. fn. 
W cvfif *rt 2 \iri—C. P.*Cambridge 
Pulsar ) I HtS« IVtl IRIR I 
•tfnvi cirv cm enrv ci, 
Htvti;i*Rtt^ i^ III vffifv 


Wfl <IV f^V OIRI fk^f^ >•,••• ft?- 

<11 vtvtvtfi itvi ^titcii vtf ciev 
«tiRiIii«rti V* vrtRitv-i^ <111 
vititrii vtstntii^ ’wfv I 

civti-vacvi itirn <1^ . fNtv^v 
«!t%tcii *ti vvtiv:^ sitcutv-cvjtfv- 
fisiti^il fteii w If lia^vi IS f*t 
vei fiRi 11 1 #i cvjtfvfsiwt^f 
itli V ci^^ (vrtirv civti- 
cvTtfvfiwt^) <ivi8 *tt»iitiev 'ivfe 
<B[i% <^1 SCSI vtiti icv emtev 
etlcii I fvi ^tcii > 1 ^ n^cim fiwt^- 

iici ^vv II fi I <i*il itfi itil 

^Cf'vtvtcii icv ticiv vtiv 

'8TtCe\tV-ClfTtfvfiat^I1 vrv CVtl nt»iItCII 
iiiv c<rif *fti I 

ClVtl-lSI^Vl ICl f*lf^ C'ICV 

ICICV CI, flfvfiv V9lV«fil 
vivti^, affvfSi ciiti Its «• fi^ cicvrvi 
(> fi: ci: - ^ cicvcvi itvti vtRi 
<«v vtn) vtftvfft I Ills IS ni iricvi 
ICIT IIRI Ulltl fififev* 5tl{B iveva 
WC9 IltapCI >*o<3i'9*>>e ci:, •'K*'o»^tu 
ci:, ci; v >*nai«»8^ ci: 

(wrt^fiv fawn <av cicvcvi ^v iiar 
viftm itiev ntci)i iirci fiiivi 

lesf CI, firf^fs cvcf^ 4 ^iiri iTiiti 
witvtfivvcn wifii^i^s; smn CI 
cvti i^dvi viri cm itci— 

^{5 ns IS vitvi vrv<5fvti ii iii^ 
vti fifife itci sBftcii fvt m ^v 
itvciv fifffiv <«v-ivi8 vicv 

<flv-<flv IVI ici itev I 

> (I) la fsw ititiivtci vivf 
fi IVI cmtcii iww, vrtim 





w ^ nfir *nr i f&tar <^^15 
^ ¥rfl cT^rtc^ ^•it I c?<ti a, 
f^silS fttf ?ir?if 15 I 

<«??« HC«rr «f«<r3«l5 « st’^cbi:? *»n51 

^*wf5fl ft: c>t: <rt^t«tc^ 

C^Tt^ ^•fW §ci C’fC(| I •it^^t?f 

CW C^ ST5 I 

?i^^« fC'® 

•Itwi ««¥l5 c's^'tat (ftr. ftf. 

•»f ) «rtif >•• 

ft: cn: «Ttcn ^*t?i '«=»I5 c?<f1 


«rtt:ift¥rs ^rtftirvrftii 

c’l: ft: ^ii«p-Mr '8 «iitc«?ltir 

fttft^Mcw ?ii5c»r c>i; ft: 

*t<cw c<r<n 

cncw—ft. ft. •b'as '« ft. ft. 
c^pcai fftifl »rc«r ift* ^ 

¥c>) «»tc»r I 

Bfmi c^r^ii ^3 nc?rt m 
tk3— 3iftt3i5t ft ? 'Bfflft*!. UI31 ft 
33^3 33J? ft 53^3 ^331 W3F 3r»^t3f 



nt»l/TtC33 ftftft^ ‘33?(5 3r9tC¥3 C5?t3l I 

8»t*nii 3ftft c^, ftr-r3 fHiv nft ftft3*r 'smz^j c^-r-ftt?H3 

cbWv 3!?n::r3 3 ^ 55 ^ 4’F5^t ft'«t^3i 3Fft3f"8«i^ ftw 3r»r c:icf3[ 4 ^ 

W cnt'® ♦rtC31 *rft’rtc33 ftftft® '*rnt3 ’Tftw 1 w^w 

3niT:|t»rf« 3W •(^C33f1 CW -sfftftl! I ftl T*ft5 ft33» 

ftltw i|3l imi I ^t3 *rft»lft® ’I3r»l ^rtJ3 

•nm ftftftii I »iwi 

ft^f* «t¥ ¥nf C>ri*&ft^f3 nft fC« ^tt»ltwt 3r3l 5C»J1 1 

cfti €«fn i ftftw ftfwm ♦rft’rtw^ 43 ft «<nwi 

iftft^ft^ nft^^ fw, ^1 w ftiwt?(3f%«ii *f9*t?r # K*im 



•►88 iltXt 


¥t»J ««¥ CWr®* C¥tl5 C^tlli ^ifS 

««^f»f'e 8[5 m I <nHi^ «f«tw 

rffe r5i=?ftc«!3r~f^c^a c^t^tt« 

nt«8i c»fcf I sTj*«r? 

5»c»f I «t?r w c^ 

c^Wt^fcnfl nc^ c»rir^ i 

^t«*r »r^ ^?nr-^ir5fj 

f^ff?1 •flT¥ 1 f^wt^fll 

»«m c^ ^«r1?i*i ^«r^5T, ’si 
jf®; ff, c>i<rr5f c^rc’v 

fzn c?'®tir-^Bt8fa c^r *ffi*i:t*i 
«fatW5i «rtwt5j ^f%*it5T >r«j^i 

««t*rtW9 CPC? f?wtcsr sri 

c>r if^ f^c^n ^?i »<ic^?tc?^ 

?C»I f?«t^1 *!CST I 

^t^c»i ?jt*rt?^ f% ? cw1^ c?t^ 

sfvtas? f??® c!i? >!C8r »rc*p cnc?? 

4?!^ n^tf ^rtc’T, •[•rJT «iw«cf? 

f^:cnft^ ^c? ^ti i 
®<t5l ?tc? ?*tC? 8fC^ 

I fp® i[c® ^c® ®t? **rt?f® 
t5 C^t^ ^C? ^tW 

^ I *0^ ^tcw? m 

I <«? n?f w? «fP« *IT?I1- 
¥^*1? Ptin >if»i f?r¥ c?5T 

ctCT nr 91 w 

Wl c^icf >c»ifliH, c«tt^sr ?it»itfi 

Wf •rtfW ntc» ««, to 


nto v(t «Ff8»i ntsntift® «rflFitiri 

wtt srt? 5w®i c?t® ® 

Sf’F® IfC*? H¥Cai? 8f^?C*T 

«cn? «???n I 

m ®c? c?c<rci!5i c^, 

-41?^ •^‘fCH? »r*i? 'fl?! ^“ic’P 

c?®t?-®?i8p ®?r» ntc? 

?c»i «iw ®c?Jii ^rt’rnr ®triii 

®tc?1 s[C®--^**rjr 5Wca[? 

^CE? nf3»it%® c?®t?-?r»tc®? 
wcw I 8[?c®i *<1®%® 

51®® ftf®?*} ®c? pc®ic^ I «rf® tfl® 

c’TC’^fc®? ®tit¥tfii »isfc? «ic^? 

§n? \?c® \?c® cn^ 

PC9I ^it^rc^ ^c*51 

®t?c»! ’jfV^ c?®t?“??^E!'«( ?ca( ®c? 
nt®?t ?tc? I 

'A?*!® ^® ntc?--^r??1? 
Pt?f?c® ttcff <A®lS c*?® ^t*fEr ^1 
Pif^rcf «fn? ‘A®|5 ct® 
5W? 'jsct ® to?*r 
®c? Pc»jcfi ®tfc»?^ c»r(8 w 
f^c® ^ifTc? ®<*i ®tcErc® to?i 
•ft? *f??;i 5 c®''^ fec^rf^cf PW ?tc?, 
wm ®*ic®? ?it®tc? Ap:? ( 

‘Aft^ «itV6 nz^w A®?tv «r®tt%® 
fnm 'e OTi w ?itcEt^ ?»il fc«f 
c?, 'AC?! '*r^*ic?tErr ?c»i,‘A eta® 

tofp®fifA( 





>%>• aft5{it?t?f oif 

wtf itrtt^if'j's 4'»r*r f5{t«f?r 

1«4\5T ffa CBfJtf^fWcsf^J 

c>T^ «rthf®iftfH^ 
^ CW ^t«f «iif»rc!ifti 

im '9 

«it«aw '«rrf^ft? \iWt 

^t^ciE I «rtn ^tf^f 3 

c^rtWw^r sf^jr Ki^fsf'e *rf3^t9 ?f fn i 

>IWT 


j W'lti’T f^^?n td*fcf 

c^m^sT, nm p '^■<1 

wtt»» ‘’it’fc^ ntst^ sni 

«it*itt'rir« t* 


* >11^ m% C9»’«f^t?f ’!*iciiir sirvj;, ^n, 
«iti:*if«^t5T « c’l'jsti c®fTtf«- 

^t?'Q ^f5f5 nH^rts •itf’iitir 
I ^i9\ ^!|i''sitc!T («r?ttfe, ) 
nt»i,ntrs?i c»jt^ =f?l51 




i>%>r sil 

mn ^i 

c«f?ft«r9 ^«Ftw-r ^c«ii I 

^»i, Slits siTisi'OWfl 

^ ’?inif^»l, ’t'S «»ntciii f^^tsi- 

ntitcsrr^i 

«FC«f^r»lsi C=Ttf®nS ^fefsiscsn f^wt^hlll 
^tfll 'S ««tcsif^?t? f^wt^Jll 
«ft« sit^-n-‘iifl SI® nt^ci- 

CVi I "<3|^f?|[«t*t 

nfww^siwt? 

^*ltC*l1 SF»ift^ 

^wmtt »it«w ?n ntc^ 


sri Sftftn 

ts^ 515, #15 < 55 ^ 

W, tia? «fff« ar5«r»l^ f5wr^5fl 
^f%5tr5i5 5itntC9i5 *ft5j 551 frorw 1 
CSTtf^ClS 45^'Bltc*lf55ft5 ^t^3l 

StC55 «lf*l5 ftfs* Wt5nt5 ^r5fj8^5<t#5 
!Tttoc|!T <55^ C5t5 

'®l5f:5¥ fe*rft5 TmiV{, 5t5l 

Sttsr? 8f^5 ^ <4t5f ^•TTatvt^ 

St5C^ ¥C5 srtJtfl 

’ri:555Nt5«f^5 «C5JI 5t5Jtsi 

ttC5i«ff*l5 1fi5-«fff«, SfC?5 OshvCWi?, 
5t^5'8?9ll 5!lt -<15^ «rt«'e 5^ 5^iwr 
n5t5t*r ^5C^ C’fRW r 

m <55^ 5fn <irc?5 ffCV f5«lt^1 

55:t¥HC«fi STtCifW 5Wr 

4f|5 'S^ CJrti55 «?%« ^5W 5Fm<l 

rrPffi5 <411 ^15 '•rfw 

m 5wt«t ^nj wMtTT? j ' 



«it« « t 

01^ w. ^;i1t ^ ^^lltflf 

c>[f^, CTpirsf | 

«f^*r ^19^ ntf^ wf^r?ft»T i 

c»ft *iti?^l8 f c»isr c>itf«n^ ^fef5rfc*if ^frflv '• ^ 

’tt’ftf«*Ti 1%|l%5r ^tc»t ^ 5f^4C5lf5 

«ft*i ^tfiiwcfsr I §*f»ir? sfftjjci^ c«r tw ntitcsti 

<«^tir-r ^tt^f «rtsf?Ji mi9, ^ c^ ^t*it^t^“ 

f^CWtr=f 11S1 C*!^ ^VfF i|«*l n^l, ^155 '9V9A 

ft «iNWf '9^; 91 =y?!n5r i 

ftfw. cftst^ 5j1t¥ 9 iF"f^fl^'H“ ’fi:^^*ri c^^^ 

C¥fttii9c^ I ^*r, C9*ift 

ftftf 4 ?fi «tt*i I ^«Rftr*r !^^c*T ^»rrt*i-nt<rc!i« 'A «i^ 

ft«it4\fl1 «Tf5H«f5r *fftvmti|*tC«F 1 <irf*| ^?fC9 5C91C(i I 

*tt1^ar ^t?5 ai-*f^9 •ititcsii 

’jftftr® ftftCT '^t*Jt9 c*fi:?rs{5T i si?t?tcH ifcicf, ?[-9ti’t 9tcTi 9t*r »ifiii 

>i"^ 'e^r^fft^ *iftm 9 fwi srt*i c?«5j ac9 ntw 

h«tft9 >R91 <««i »rtft«lJ« ’CT ‘iR^’ ^c^ti 

»Tt¥C»lTfl f9%9t «tcw ft| ft| 

«iftvt-r wfty^tcsr^ *fft’Fii«n ^t^jr ifn «itc?F, 9t^ ^>n ¥tcw« 

ftwt^ii ^t«r ^^5 ntTO[5i I wi nK^j wacf i 

9ft^c9 SfiTf »rw ^•I’l} ^?ii 

sifttCTti nft^ii*it?r 9tc^ nt:«i ^«l5cf ¥tc«r »itftcf 

‘nftcir c^rr^sri ^C5rt9<r?i irm ^t*i?il ^ «ft5?c9 *fiuft, «« jfftftj 

c?i-r c^9t 9 p(, iiiiii nt^rm^fti wtin it^ «rrft 9 t« 9 ii cvs i 
iCTCf T m Hftftn 5Tw*i c»r 9«rji8 ^i 

ftwtR? t<i| Ttf c<n:^ ftf c»rl 

nc?l s^tilftt^lil—"Earth Jf^awnc^ «rf9Wft ¥tw <«> 

18 the cradle for man but man will *ftC? ¥1 I 9¥jrf ftwtW 

not live in that cradle for even” ¥tC¥ »lWC«n ^tW, 91 ft#fl ¥«Cli. ^OUT 
¥tt¥S 9*1 0)5^ 'tf’TCT *rf5[tfS I 

^C*Km C^, ¥[t¥iI1 4fC? 9t« ¥t^*f >atl :^tC»W iif ^#^19 Cl 
Sf? w *<I¥^ ^ fdtii w $11? ntto ¥Cfft«i, c»i^ fw tii¥& mmw 

¥f«fti*nr ftfw '•rttii 9W¥ ?? ^?®itft¥ i <1 ««i9|g ¥tw w ¥?i 

¥fti 1 «r?ri c>r ^ftn i{rfft»i i crf5 fwi—?t’i?' 9 E»ii ^*if 
?ft ?H ^tc?i ft?TO Wtl ?tljr ?fttl ^ff?r*f ¥lt» 





411 HtW 4^fe Wtfl^ fl", 

^ fwi rffifhr =Tlii5'«r»5i i«[t*Ftw 
«nim vs^ ffssftci flncf, 

^ ¥flU "»3^J^^|8 

f4t ^t5?ta c^ »f5i ^«{j 

«ftiii ^miii ^tfi?f*irs? !^5ics^ 'Bit*i?ii c’lr 
>rT ^f9, 4cwfl 

I 4¥l5 c^t^ f^C"t’l ’Ftaf 

4C^ tflCTfl ^51 i[?l 4^^ 

c^ 4^1 ^:ii ^tc^F I 

^t^i «r<irr*{ v 

4f|5 I 

i»«lr 3ltC»l^ «>C-r 'BltCJlftTra 

«r^*l ’T’l^ sfe 

I »rf«fit c^c?F 
c^affel ^91 

n^tapw '9^** 'S ib*” I 

9<19|5 «»•• f9F£*\tf«l^til ^9 

^ 9C9rW I ^^9 ^t9 4f ® 9eiC99 
’llfT'S *ft«9l C»IC11 C’riB 
CW «rhf i*',*** ^c»!tf*{^t9 q^C9^f9^9 
csh^ c^aj 49^ 99t^H '4«|*t*19 

99t99 I 

C>rtf«l9^ '« 4tC*lf9¥t!T f^t%ir9 
nc99it9 arfsii c^fru c9. 499 «r<ftsT^: 
c«rtfesr 9rt?ri »!^«, 9tt«fs nf^9 

«rt9 >•• 1^%9 C4tt^9 

49 €tt99lt?f 49191 49t91 
9** C9r4 «•• 9WI 

csTw 4ftc>r I ff9?hr 9*i9l8 «r9t99j: 
4!^ftf ftn 9tc«r9 


*lt|Jlt9 ^ ^W4|9 C5tt%9 4t91- 

4tfll 

4f^4t9 91*11 I 

C9t4 9f9t >94 4CW 4^ 4f94t«f49 fff 99^9 
^f9^9 C6h4 C4Ci59 g949f*iI9 C9^t4tC»l 
9*^ 9W ^419 Ft9f9t4 9»19«f»li:4 

4^9t9l 9^t9C9 C>l\99»lCfI >1^9J1 
« 999 C9C^ 'sd, ^99 C9C4 

f9:44 C’l\94f94l cqtl«9 9f4 

nt9 49^ 9®t94;| f9f49*l W'Sf*!?! ^f^T^I- 
'®f»\9 •frV9 9t4t« C9t^ 'ed I 

f9r499 999«f99 «Itf94ti 9fe9t9 *19 
f9®it^9l 9W *II?t99 4^ 4t9W C9, 

'»f99):95 9t99 99t9ft’tf^4 9141^1 
9tififC*r 4t f9ftt9l 9*194r*19 99J 
999 tt9 91 44 <51199 f9C4 4f^9 4919, 
^99 94C99 IC44t9 4f94t9 9^9tr» 9t4d9 
9t^9 C99 C9i:4 4f8*lt4 49r9 499 C4t9tP11 
4tC'®9 9^9 9f4, 9t9 fif4t9 4tC9tCt 

9t9t99 *tl4 9191914 m #1^tt4 *1119 I 

45^914 C^pai'« CSlh^tS^ 
(Solar wind) 

*<aj^i:49 9t9Tr9 f9f49*l 94199 5ft999t9 
99J f?lf ‘Jf99l9 C6l94 C4Cai9 »li9-«l4f®9 
994 « C>h99t^ »19C9i 4C94 f4S^ 4t91 
C919 I 

^R^l9 C5\94 C4Cat9 5d9 C9 4C94l5 
9$9t9 441^9 f94f4 4t4 4C9, 41191 919J 
4915W «t9t*< ^t94l 9^41 C»|\99t\9—'9< 
C9?4 19144 4f^4lf9fe 4^419 499tCl 91 
4^4 1 4f9^9 e?(\94 <44 44^ 

•1^919 <4149 9<9J 4191 9C9<9, 111 9t9 
9C41 C^if 944 (Magnetosphere) 1 llf^i 
-«3tl^C41 494ltt9 4191 C»t<9* *ff^% 



HtH « WWtH t' >"l WM 


c<tr¥ «rt5 >,8«»** ^ 

Kil ceHf »!^C9iir ceW c^cw? 

«rtarf5 *rcfr ^ <ii^t ^ =«» 

(4<rtw ’T'Nl 

?c»il c’i'ranr •if^a «« 

*ffl«it*i <«¥ nr*Ti 4’? 'st^t) i 

csV^^ jro»i ’t’fi ♦fffl’ra'5r*?t*T c»ff 

^91 MU n»ii *iTt»r,f^c^tn«r 

(Magnetopause) I ’I'SW? 

f Iff nr ^^rtf t?r 

*ir:«fT f^rr -sfwt j^- 

csW c’^Frais nfimt*! 9ft^i 

^*r 15r:i >• ^ttartv 

C5\w c^aiff fn^'9'9 i 

«f^tn CFfNl 

5^9f « •ff?r’r'5'=tnt*i I (sfVw- 

Jl'aws w?!f g^«|f-iaf%'«1i| C^wr fffCT 

4^1? c!\zm «ttf «••,••• 

»it^ Miziz:^ I 

c*it^# % '« ^nrs^'%‘i*t9n 
'»npi^tnr ^ft^rl cnci c^. M'^zm »«t 

^t«r <fl<r:5ri ji««3< ?? U i 
ni\?r«iK»i^c^ f^f«ir "^^Jfsrc’F^r 9tt^i^«!'hi 
wtsrK«ftf u, ^tftvtff m 

ewe's «•" f^C»ltf^Mw ‘iinT 
4 c^t=rF c*rt«fi c^f^nr «rtt»r—^<ie*ri 
4^fet^rt«te^, ^irartv i c>i^?t* 
cw c?«n f?r»i <11^ ^tnri 

W1 ^ e^f 'se^i 

C5^hi^« ^^9 »!^e^ t5 

•l^iitl^ilt <?itf^# *ir5tfK- 


fNI" '9 

CW art^rl f5fnft>l c^, W*! 

c»iH^<r «r^te^jr *it*f «ff^ c*TC^es «ff^ 
c’it*6fsfet« cw >•• ft%5r c«H^« 
M9 1 «<nre«rt»!tw-‘fliir « 

9MJ ft«11 C^, 

c^% «t»f ’T’lnr > c^e¥ c^rt^tsri «i« 

^rs c?'m r 

?ie^^’«f«?r ?it«fji*< c»!h- 
’ftiir 9 flf«ir “^rrsW 

’Tfsii ’se'TT^i *it«rjnr 

iflSFlSmifiT ^n^r ^ti:«rt^- 

nt® ^Z9L I esfiS ^c^ri, c»TH^ti 

C?f CW •fr9*ltT m '« -tPs* 
*i^We*r ^t»rtsr ¥Cfl f«rc*f i 'sitff^ f^tw 
c?<n ^iiw, *rft>(t*i ^e»ii ^^a\z^9 

>• m fenT?r I f5[»r'$ ^*** c^tf5 

(«it«*ttf2rsit) «rti!ite*rs *mfT c<rtiii 

^t'SKi nR*it*rfei ^e»n c*rr^ 

wfl ?-r ft«fr9 ^tenfl 9i^ ^rti^i 
c^*if5r, c»i\«’?t^?r un bsUn sftw •ajzi^ 
wt=rW «(»it?rc*rfl 

«rn5i ^en ^zn ^tci, c»»re^ 
c*rt^ irn «tcn^ 

9U MVS I 

« c»Ttf«fwi 

^li^tftc«r9 r«rf^ff w ^9 
ir?rc*i« mw ^*f« •flcn 

c*The«?« cw ^te»r «ite>n 

wf w 

ntew 9{\m, ft«*r « nu\ sBr i «ftTr« 

srvai 9^K Wi c^tcf 

9(\z*i n^«ftnf«f nftri 




new* 1 «prwt*f «s» 


cn^w 4twni ^ 

«l«f »I^ *»!*«• ^t»tT[ 

’1‘^t m nt?» 

«rf%t«fST sttlt^tcafsr '^x « *t«*iti5 
TO ^ TO 

c^TO I 


v?^\ I 

STtC»!« ^ TO^*ltf 

Orbiting Solar Observatory ^tC’^ 

*rt^?fe9i!T I ^ ">5|J/!r^ ■?£<» 
8 ... >it<Jjr>i 



>5Tv f&<a 

a •?£<* C^t?t£»\1 ^?i- 

»T*»9 fe«1=¥t£-tfl 

^t«F Fr»ltP<1 TO ' ^'55«£«19 ^nif ^«5 

3!^<rjt9 

w 'flm »ic<a i 

cwjtf^f^TOfl ?W^tE«i?r ^tEwn, cf?iv nt^troi 

^tTO TO 'mE»rft« 

3»^'«I TOtT CTO ^f^'® TO*fl w TO1I *#jstc®f 







pftsr f?9i, n’f ^tc«itc¥ 

^i? ’fc?it*itu *iwj c^i ni’ititjfSj 

jf^pcs c’J^ nfa^itci wrc?a 

>sr?«i w«tf 

®t*f-nta*rt*ffa^ «f1%5tw fafsir c*i\pjar 

aicar ^1 ’T^sT'^jf m *r?ca i 
atl5®:«ia atata ^ 

wt^a f fa c^tni casta faat »r«a ai i 
ufa'Qfji 5flaa^ a^a « fafsa aataa 
ca, ^tws <icai facaacaa ^ta? 
can fag fna naa ntnca i ^tn- 

ntaatafan «rfSFatcT ajtnn^tca faaacaa 
Btfa^t^ ifai^l ‘flana faast^pra data's 
^rs ntca I 

^:j«»«, jftwa cnc^aa attn a«rrtafa#ta 
a^tntnat^ faat^ n^a ^ta aatntnata 
earn ajtraai aca fag ^tata ^ts^IrsatcatcnT? 
aftenta ifl I cn^ ^fa^fn 

facsacaa ^taf neural atn 

naa C9?cnf?»i i ca^ i|fa«faa acai artar- 
«fa?tn s^ami «saf faatfe ^facaa, art 
aitn acal fafaaa ^rart-ali 

<yfa^ caca s** fafSiaa 

«itC9ita-aa ?ca Orion aa'as’iaicaF ac'sa 

tea antjf'^tca faca acaca i 
^fas Tn facaacaa a»ca aai ns?c»ii, 
caeaa acar ^ata a'fant'®fn ac^a at^ta 
«ttcar9 faev wt^ ?ca ^trg, caatea 

^aRa '«eaa naflS aasaiaEcn nc^ niata 
, aretaai atatgi caritf^fWcaa 
f^tfe agnF—icntfatat ^atna? »av aftanta 
are^ ^^ca ^«tca na^{5 nap^ftn nr? 'ed, 
cn^ naif^i tanf^a arrnta^i 


naiafj ^faa^fn <affaa «ttrtft?nt« ^ic® 
ntaca I 

aat?H cac? faa at^a-nrtjta cas^ta 
«tn caa5ta-«aa^ cata % 

saca c*!^ic« ntca an aja,. 

Milky way ai ftitna na^ nwt9 ^ta¥l- 

aF*t«. cae^ wt^ w •aea c<!t|caf i 

aga atca ntcafaata fawta^ai 

»flmntata-«b' atca "flaiS cafe« carJtf^- 
^a®tfaa "'j'lraa aataten nt^cainia < n'f^a^ 
caca «&i9^ tacatfa^ta nca 4alS aetata 
aasnea ca a^ls ^fn?lta nf^apai aca 
BWta I 4t *< 3 jfaa cara ntaai acacia 
atftcar caritf^faeaat irttneaa a^«raa 
faa a'na-a^ajta '^lalSatafsi ^«ra aara 
ntacaa i 

ncaaa *n|faa«faa f^ fag atesra 
nfaFa ’ntaai nl® ^aata cs^i aantai 
'flatca a^ *i 3 :|faa^faa atesfa nfaaa 
•srt*! ata I 

artasten 

^atfa^lta ntncaa wen wfntewa 
n^a waartea fa<a aaata atw agfaa n^a 
4a wiSn *T*i«) fan i cart wtanta waM 
n artfaata n^a nfaatn at?i ^’^art 
rt<a aai nwa aai wat^n nrtatena 
aiHtea ^pawtart ntateara ^featwa aewi. 
f¥f aftatn caatwa ntaen^ ntnnaea 
atnart 4ai5 wtart ai wtatnata^ faateaa 
nea wteaa nat^n waa aen n1^a aaata 
rt<a aai wnaa aca ^tateaii caata 
rtwtcaa wtfaart aata na naat^l 
weaantrt aeara I 

artatnaflt ftart artaaea «tanrt 





titt<tw—«flii «tc?fl «mt*tr^ 

WstnMorf ¥fr«r 
<«^f5 9lt<5 ^Cfl CJf ?t»ti 

*j^fti5tit I "^T» c^ 

««Pf aftiftaf ’^l 

ft*ftWl iytf^C’t^ ^C«Ft??f '«l^t=f C«lC*r 
«Tf5ffit9i T( fe«1:?<fi ( <jf5f^?r c^m 
irt?tw ’ll ^iifif c?i<fi) 

c^, *^p(^ fJT Cfl^fti »rr^ c^t*l 

iwi ’FflCf, ^ f^<f ¥?^tw ’Ftc^ if c^mU' 
’Ttft’iT <sr^*i ^wsri <ii| ^tcar^ 
WZ9 <i?r*f? ’fiantf^fl ^ntafsi i 

"ill c^, cv? 

’ll ^-n, Jff il’FJf ’It’ltfl 51 w 

Ti »!l^¥ ^’iaf*ic¥ f^<ii ¥?i 

fa 'fd I 

»f^ani ^i:¥ "^^,%¥ii 5rtftaT 
^<aaare3f wtft¥ ’ll 
®*f,»it?i fentf's fasi I 

«a¥l?'lT¥ii ffif castt'stf f?C¥ 'flf’ta 

'^tnc^ »»(ti¥, “fi¥f ¥"«i’r-’T\’fji 

«<if^ c«ft5 aprsil cfc'? ^kf fC¥ fw fa i 
^^tfHi’iff §«,>r ffr cart^tf ftf atf 
5¥ft»r« ?Ta >iw fii¥, ^tfw -ri^f 

¥"*fH->r^fji'«c«ftf ¥if ^»!i:f ’lOf 

NCf ftf ( c*n:iiffOR, "Tc^ii 

f« aitwhi f¥R'e •ol nif®c¥ aratn 
’wi fta <ff^ jtf *fftf^’»C¥ 

i^ fl «itc»ita 'iiffS loffa mtn\ 
fi fnfia ftftf on ftc^i 'sratn 
¥fi ftori fjt*ftafe^ << 11 :#’ 

f tw nfiifNi ( 

¥fti:*itf Iff 15 cfcf *tfitai 

^ti5n fi fftf 

nft^tcns ffjr t^tw aitfi fitf cf, J^¥f8 


'flf’ia Rtftf, *11 ^ra fcn ftt*? 1 
xa ’ft? wt^tf fi ffjfttsif ?tf^cf&ft¥ 
wtfr® fcf, <¥tf f*irf^ ’Tfa 
1^¥ cfiftf fwtf, -^^^f^rtfii 

nRl’lCff (flflS ’ftf ftC’® ft¥l 

f 3ftl I 

’It^m^il ncf »fat« 

’ik^i csftftf 

ff? •5)SJ^¥C¥ 

fff *i«<i<«tc’i =?t^af cftf 

ffi ’ll?, ^t^tn 
xif ’tf^nf ’f’ift*i'«f^ 
ff ft^, ^1 '«ft*l¥ 'Bffai^ fH<f ¥Cf C¥»11 
f cf I 

fff fills CfCf «»8* 

fft*itr*i^ti ^itf <fl¥t fftfti ff^ftf 
ni’ntii ¥tf cft¥ *1*11*1 iitf ft’i’r ¥ii 
Itl, ’ftft*! > ^atl ltl«l'8t»11 ’ff® ff 
f*rtf 1 fft? £*rftffti ’ni’^i *ftf 

ST'ltC^ *^^,fft¥l ¥¥^W1 flj^lf® flRtl 
Cftl *T?fl’i1 £*l^ I lltf '^¥(S ¥ 

nfflipsiti sfc? «rti cfi? *1^ 
*1*11 c’lt’i 'fli^ a c¥t*f fftvTtf 

Rt¥t*r cft¥ “iifiB **a^X^c¥i 'sr^’ilf 
f^iti ^¥ *rt*rtii f*if^t^ *(t’fj^ «rti 
^ffs "«iK^^¥ r^nm ¥ttf ftit^ 
^¥ ¥iri I 

?tf®t’f*rt*fl ¥tc^ ’TtftlfTl fft? 
JlffSl Cl^ *^Kf*{¥ ft¥ltl ’?fl’f1 f£¥l 
Cf, "lf^ IJlf tl ^^Itl ¥OT <f ¥^ 

"’aSJ*i¥ cft¥ ci^ti-*it¥? ntititi ftW 
fff *!¥ ftl ftl. ^tft¥ itfV *’:^,f*l¥ 
¥[t¥ttn ’«rrc¥t¥?c?i ffi nfftw It fi*itpnf 

lytntci 

J flC’l I 





=rt*t i 

c’ft^ ft^ii '«<ttcsri |cnt»v- 

f^tcw ^c'? « 

c^tJf aftsm c»«fc¥ «tir 
»<l¥j5 Jf?I1 C5tC^ *fc? I 

«<i¥l5 nt^^t'sil ci“t5T ^-r 
•lfilf^'8 «fl¥l 

»[^¥®tX¥ ^t*ltc?ff *ftci| •tf- 

CW C¥'C55 <11^ nrfl*lt*l 

V* c<?fl¥ 

*1^ I n*{-ar ^¥C915 ^sisTtlf 

’^t*itc»ri ’iw c^ 

nH^ii m c¥t^,'stMW's^i 
«rTiil «1^¥ c?^i 
I 

*itcn«^U¥ nf^iRt^r 

¥trsr *ttfnn film ^ Tr«- 

'©% 3^tntc»i? wj «rt5 b-,**,*** 

f¥wtf*i^t?i mfm m *ffn I ^5«fai c^ 
»r? «fc5t®r^^f ¥flc¥. c¥t5r 

«ift¥¥ fen? fVc? ?t?t? n?? cnfe 
¥inj'®fnc¥ ¥*r ntc^ ^ts 

?tr® fwi cni ^nj'efn ni¥ 
nw f?i9if?^ ?r?f «rc?t«f% c¥ar- 
'9f*i:?i c4cf ^tcii I 

nfetf nmiii ?t? 
*ff5(^c¥ nfi^sit? ??! f?t? ?5t? n*i<ar 
fen? ntffe ?fnti*¥i ^Pir^? 
?ffn» ns[ar, cncn? ^? fw nf?nt*i 
\5tn «iffe¥f»r® ¥?c¥ *ni^f?c¥? nf^?tn¥ 
?ti ??i ni^ j n^f«tc? ¥fr??t«it? 

f3i<c?i ?itntc? ?snj '»ip?*(f 


m*i ?^?i '«ft?i ^rn?*t? c¥Nt? cntn? 
nn ?f^i ¥?:? ?^f •ftfeti, 

ni^fap? ¥rrw?i ncJia ntfftnj 
^t? if?«fn efenfe ^n cn?i 4ife n? 
¥^? c?\»5i:^ c*tt?? nk, «it?ffe ¥ 
fn^r®? f?ni?cn? n?j f?c? cnvrtvtftPtn 
ntt? '«rt?¥t'«?t? ’^t^Mn «ft?t?t? <?¥ 
n?if5fe nc^ feim i 

'»rt«rftnntnw? ^c¥ ?r^ ntnt ^t??t? 
'Bftcnl ^??t«?i ^t? ¥f? ftn 

¥rt?tC?? ¥tt¥ C*1^C¥%‘¥l ^t?i:???¥- 

ff»i? fen? ^nt? ¥t^? ¥f?, n?T y»fn?t? 
fen? f?r? nwntcn? fec^ ?t?t? ¥f?, 

c??F¥¥i:n c«c¥ n??t? if? ‘fl?^ 

«t?t^? f?c¥ cntn? 

?t?? ‘flfnCT ?^tn?t? if^'s «it?ite?i 

¥ti cm '¥t??i cnc?fi 1 

?jc^? cnci? ^?i-«r^?t? nci "^tn 
c?cn «it???w? ni?-2f¥ffe? ?i?J 
nf??^*? nc^ mri i nf??'»1:n? 

itii nnn '«i'?t«tf?¥ ii? 

c?^t?*wi? 4ffe¥nc?? 
itf?c? ncn* c?®t?-?t«1? 

?j?ii n**!t<^tc? ?tn5tn iii nt? i 

C??5t?‘f?®t^?1 C?«t?-'»?C¥? 

^niicn «it?n?'8cn? m '^^f5(¥'«1ncf¥ 
¥tc«f ntntC'® ¥t?Cin l Passive 

?t f?f^? Active m n^— i“??cn? 
■nfej[^¥ ¥tt«F tn’JJ? mci I Passive 

"^J^f«fn? ¥t8f c?^t?-«?m «sr?‘i 

¥C? «tt¥ «tffe¥fn?5 ¥?1, f^l Active 
«rf«5¥*[w? TO c?^tf-«?c«r? 
nft??tn? itfii TO ntc¥ I ., ; 






rftMli f^f^w ^rijtcww’? siwj 

C^^ W»IC< C^, ii!^ «if%js 

’si'Nw ^stc??r »rr^ts5 ^^t% 

’ft?l7W *11 I f?l®5t^3l 5T*l’3I1 ’f*lt*ftl*Jif 


*iHt9 fe*rs m w? 'STh’ttffwt«r 
sRir^ cir<ri ntm t 

*1t*l C?'«H1 Synchronous satellite I 
‘*9¥*f f«5ii8 f^r»{ »ft?i 



f53| 

c^z^ fft»itf*i^t?r |cfl ^tn c‘«tc^ 

f«s»{S Synchronous ’Ttsl afS'S 

c^tmnr’f 6t^ ?it<rw ( 


mv ‘fl’f 

nr^ ^ 'flfna i ^tt^i 

c»r, c**{c^ v9(t,^.. fSpi^itfsi^ts 

’*rt*»icw w »nit3i ^art^f 

w^zH «rf^m «fm aitiif* 

*mP( <«¥“ 


^tsr f?f^r stg, uHwi w, 

cflftt ntr^H I 

fk'i^ ^itr« ntnwfl m9 f»i5fwt^ 






Intwnatidna! 

Telecommunications satellite censor* 
tium nc*? 

fecicfi »f«j CWC1W 

4-ftir '« fe*n ^ii5 

fn^rapt^it^ ’Fc’ffcwi 

c-fi^ vfa'® si^t- 
’rt’fus «ff®ii ¥sii I 

eitvrrsr-«wt*T ^J^iti « 
f?«rir 4^rc^ Fc«c^, 

n«t^*rttv ¥tcw»!t»rw? 
^^srt6^ ^cf c’fni I 

¥ttf ^'s* aimi 

<i}f|8 CTSt^ cHsi ^C<f 
<A^^ ^ZVi CJFtH ei^{5 Satellite 

communication exchange «rf^l ’ft®!® 


5*1011 cf5r rfig^ 

^ wtfwrtw >1^5 ntftnttsf o«t5* 
O ’®tft!T-«r?tsi (Overseas 
telecommunication traffic), %*m 
api^e'jftsT 5t*r c^sr »it’i’^ 

c«fcf Of c^sr «ftfr*rt® 

»re«r «ftt9f5 ^*i5rrt '«t*i«to «s5r^ 
c^tirtt’ft’t ^8t® »i«8 J 
ftathr ®itaf 8St« enfso 
oho ®Otll 8Jt8 vif®- 

^to8 *11;^ f%8 ^8 8t8i C9ZW I 

eilftwrc^ia 

®t5t®a ’ft*ifar«f o 

h»r®C^ ^Z^ 500. 

•fftft o ^toi 8itn® ® ^z\ c^r 

c®t®f I 


'5t8C^ f^lW8 

•®rw»tirr®(^®ft«tjt« 


^8*1 «C#8 ^tZ^ ^tCf 

^wtnn «fo 

C’r*lt*l, »lO ’Tfts«’51 fNf85rr*108 

4>(. c^t8 n8t^!i '<’1. l 
f888—n(t8^si f^astoi 

VTJT’tf® I %^t8 ^^ZVf, 'flt OO 
c^ «f(ir»if« ifoo» ^t8 5*181 w 1 
^ot® 8i ^oo i ulSt 

'srf^nt^w*! *i8mi ®rr8to8W 
*rt«i c’no ftpi ^8 

8nrt nt^H, ^tit?! 
fwaPl mn ®itC8i ^ hwtf85 


efRsio ®rtoi f8®®rt88 «<18 

*Tf5|5c^| 5*10 I ntc»l *Tt8l 
ei^i. 4n-f*T nH 5r8fi|»l 8tai ®f8, ®it9 
««.■> »rtc»i entto 48.'8*r-f5TnH500 

>« 8taft5 I ^t8F *rtitt911 OC5l hwt^ 
n^foi f8 I ^1558 f8Wt»18«f*lC5 
f^t8 *15tC8t 88 I 50® ®?t«F f8. 4>r-f8, 
48 48-f5r Pf508l 8008 I ®lt8 ®lt8ft88 
881 ? 50 fl. 48*^ f%55® f808 811 
fiwm f8815 48th C5)f88 ®ft*fO O 
1^81 5801, 488 tntl ff8 811 858 
f855l flC88 58t8 5t55 f mV^ 





ntt’. 5fn?*i»f >!tt?vi 

»rt^’ 'iR^nt^ 

ftlW1l<T«f c^? ^1% 
r?I«f I fCn fl»l ? '■Tt«F C«Rf 

Mt^ri I <11^ c^i 

*3Tr?i f^fanr; 

««f *c?f®e «iif« 

‘^citf¥fwi’-^tcn?r ’T^ c'si '®itc^^i 

i>rtfw?r f®3il5 fSrwr^r -rrHiift®i, 

f^wi. « 

«(t*(tc?ir ^»i- 

'AVs ‘stt«fjsj 1 ^faf^r’ 

f^rf« ^cir*FafHi:^ ’ft*i^‘ri w*® i 
stfaf.sil *Jfc^ *r?M 

T f«rc»’i ’Tft^f'fcf I 5J1 

?r?l <4^1 ^Z9[\ <Ttrtc<a 55< «i^^l I 
SI?, ^?»l'« s??, ?t??t?« siu—6^1 
«i??i I ?rrafj<if? ?w ^5* ¥?i 

•(tt^ft? ^1 ?? f?^«> I f4« 'St? SIWJ 

?«'«f9| XW ¥t1 

IS'S'Sf*! ?5Jl'?lf Sf*!! I 

^iw Jtr8?,?i f^?c’iv I 

^W<F§??1 «tt?W? Sf^tlt? '5t?'5?r ?^tc^ 

*rt?C«J «Tf? f^?WSl ?t«FC? = 11 , w 

•t??tl ?C? *f?t? I c?t? 

?nt? ?*ii»isr— ^W9[ f?wt?-?‘?^?tl c'si 
^t?t=T ^?C^? C’fV??—^t^=1 'St?C'5? 

’WSfl ^»l I 

^ ??(sptt? ?9ic*i*r, c«i 

?c*! ?trsfsr I ?'^ci ft?’? ftft? A^> 
c??»cn 'iitir fwf 9\^An. f® c??»t»il ff 
’jftf fw, ftwtw «tt?tt?? ^-at’rf® 
'<1^ c«?ft»i f?«t? ^?tt?? 


f?t?cf T *tff ? sffftit? 

c‘iitf c*tt?tf cSt<i 

’«>1 Vff f f»\tf ^??ltfsif 

^•ttl? 5fff fwi? ftWtff® 

ft? c?tf»!?ft ft? ?t«ftc? ftftfsri 
f»iftft? fff 1 fe*rfti fff?‘'»rt??*ii» 
if?’?i??t=T ifT-^?^? c*it»if^ »rt??%si?t 
c?tf ns -If It? sr?t-»ft??ll, 

®tft? 5t? f«it? fent? ^??jfff ntft? 
^t? fa*®?! «irs!f?l fjwtl, 

cntffc?^ nt?t?*if?—‘fl?i cfi fsic^t?, ftl 
ft?tt«? cn?t?^?t sflfft? f?wH*tt?? 
ntit? np-n^tft? i ^?f f[t?ttff 
f^sjt^'^t'f? cf§ cffe ^ «^t?tt«r \t? 
'fltnt%=? I 

fff ft?1? ft?tf f?wt?“’rt??*rt? 
n-ff f5i? =1? I ^C?? Cftt*ll ?tf?<l? 
JfT*T fit's ff?tfs|f fflnt^ 1*1^18^^ I 
cflt*i? «itn-a1n ft? ft»itfi 

«* cfi{8 8tft? I 'fl?t?f t? f4«r^c?? ^n? 
ft? c?«?i ?tni ff?fn ft? ^ff? 
f??t? f Cf I ?? nitf i-fsi?^ft? *f? 
^f?i nfn ?c9i=i I '^tc?? ^sf? 
ft? ^ff? c?tf f?tnf^ frt?i ft^ ?f? 
fttn I f<f*?^ c?tnff, Cft? JTttn? 

^ff? 1^1 snift? ?fw ^ nt??ii fttsf 
sfi ntfnt? ‘tttfsf, ft? c?t? ^tc?? i 

fttn '^t?l ?t?t?f? cnf f? fc?tf? I 

«??? fjtt??i, ft^c^tcftn, cltfiicftn, 
‘iif^«tc?ttftn, f3rc?tc®tnt^^ f^ff 
n?^ c?t-t ^ff? ?tf nt?t? I f?' 

ftf^l ?tai cfn ft? f?tf *rti? i 
ftn f? fPftf? f?i ??i *t??ti ?< 
f??t? ?? nt^tJFtcIf? ftCf ffftfl 
ftff«f*it? I 'untsift? fwt^tii «if|8 





M iltlT'8 

f^wt^ 

nti ^1 v( i 

iiWw C751 

»i^i c^ ^*1 

if^9 ?}1|, ^1 ^c*!f|f5l^ ^CJ!« 

^t%!r <iif^ c»i<r C5i«?i ^!r i 
•Sr c»i<r cw f^ct^raai ?r»it'-5 ntc^sr. cm 
m Ofc^w m *rc?cf f^sii ^i 

c¥tsf }5fes(ta r<ps»i j 
^<11 ^C«f, 4»r^ 

^»i5itw ^t*itc»f?i c?c"r 'Sf^arnf^ 
c»il!t^ f<5t5 c«r^c® i 

fltf^fl, ^*lffC^Jf f^cn c^ mJi*fi 

cw 

«rsr I ’tf^^- 

f^wt^ <i\^K 'ii^c^tcn 

¥t«F C>1^tCST I f^SStrsf? 'fl^fS 

mta-e Bf^ fcicf, 5(t*t ^twi- 

I m <4^ BftP«c»c*r« c?c"r 
4C4J'9 c®? ?ir? C9fn \ 

®t! ®t: 

^tc?« ‘4tcnT»^*»’ 

'« mi c?|9i? ®t: 

mtcwf ^3r§tcn*ttB'5 

C<rt¥ (Gynovler- 

21)1 c^n Vi fltmt5i¥m w 
f5f¥^>n-f^«t^t ^nmtn, vivm 

¥|«atn¥ wtf% . ®t; 


ftwtn 

'daa ‘cwst^rt^m’^ 
'mwm^ »T¥T1. I «ra« ail cwtM 
5ra¥ta fn^w c§¥i im cf^i amm i 

(flfli faaw »i< ’»rt*(ai wws 
ntfai ^flfsfnpa iitfnlSvm 

'»siiatf c«fPn:«f^a 
«4¥^t5n ^ca 01^1 i «rf«r oili oifHita 
ai¥fSf?^*f ma*fi «ff¥M¥-aic¥atca ^la 
cac¥ atw«ft*Ttc? m¥ aw I aim cm 
atP(-fa®fw CfI v I Tf^ta 

«tac^ fafefipata ai5Rtf«? »rcaa*ft« 

fewacatnr i tcaa ntaatafa^ ncaa*!!' 
c¥caf aura i>«4* m ^ IMata 

oia^ 1, i^tsfta 'Bot^ ¥»l^ ¥tsr ¥acfa i 
Osaka a¥ a¥caa 'siflcafclta ^«fa i 
oiaka catfaata afawtaa c¥w« ^tfn^ 
men c¥tfgcaa ¥tt¥ aaati-af^* 
ntfcatacat^ l^cafaata §^nt?caa m 
ojjplB cataatnta aicaei t 

^tacaam^ ca l^cafaatcaa ¥taatai 
a[tfn« acacw, c^i ^ta^a fawfa*^ « 
l^mtcaafl ¥cac¥a i mt^ifa naat^a 
nf^a aftatcai «i?i <raca fa^I«^ ^4,ma lectf i 
atarm^^a akmt^r »rt»rca« aias}^ nta- 
at«ifa¥ -rf«'r¥ar m atesf i 
01^18 'Btlt m ^®faa ¥faatat'8 m i 
catatlaa Itli ¥tQtta^f9i fa^rt^ laHiS^tl 
ac¥tafti oia^ c»i»ila (LASER) faca'S ¥taF 
ac«¥ ("^ataf ¥tac® wt^a maatitcaa n^aji 
«i-aia ^*rai faimcf 
«ftakaa caw wt^a ^kaa an «ia'%¥tw 
('«%) aaa v fawtea, aim atatfif 
t lt¥i I i^'atcl aia v WT^a oitcaa 
«■« H¥M, atf-tata oikai ca^i oita 
ncaaita atatf^l aja fci 



WRi «tic« filWItfif Ml 


v%% I fsiiftl 8>* I 

C*lt^ 

c^ (^^|g ^tsR^9i I ^ '5tar- 

«lfC*R »1WT ®t?l C^c»rv?l1 ^tfaC¥J9 

¥t^»r ^HFI fnc? 

»rffl«i^ fI ^t?ii f®, f®. 'ii>i.-pT, 

^t?l firf®®t^tsr fewsri 

I nfl«f*i wcni? ei f^%z^ i 
*r?r ? nr^i 

nr^^*n Prc^? i «rt5tf nt^ic^s ^^^ 

nc^^itt ? ^tr® iq® 

?[® ®t9i Brtc®if « ^® c^t^, 

c»r ^t!i, ®r^ f®r’T'6 

s^t^ik® ntcs =n I c^w nvfJi^tn 

«frsr 3il*tt=^?r i 

s<lc9t ‘fl¥53f5f c^^t® '<® Wt^ 

5fc^‘n-'^ ®ar®^l'n? 

=!?t!r >6 «r4\t*i »r^’^t®, ®tcaffl ^ciJ 
ftir I «r^Mf ^f^®i, sf^sR 

^j{ «9 ®<^»tf%*ij 

?p5rif, cf-r w I ?csf 
f® ? <<1 C^ <fl® ®t?*l 

cnq f®? l®tif c®l fetf® 

®«^t« ^rcf ^;5 ?c®i> ®«i 

®t«ii ^*f I 

*iwT ^tw ®»5t«rf^, «rtt®Pr®®i, 

®tf®r*ij® ®[»n(®li c®i® 

♦tf® «i®^ ®nc^i 

^Jtl%®rc®ti?®r, *s c®^ f[®» ®t®®t®f®® *!l%' 
c®R, nt’wm, ^®n c*tt®*rrnt® 

®(7tctNlir f^ar® «rc®^«n 

4 


's ^rcit’f c®® ^ c®c% ’fhN® I w 
c®t^« nc® ^ fltsr®!® '9 \ 

C®} ^T® ®tC®| «i[®®t® i 

®tfl®C® ^af’tf® ®®c® f® \®C^1 ? ’ff® 
®t®c® cnw f®f® nc® ^’i®! ®®®t?i i 
^®®i ®5t«i ®nt ^®c® ^tac®i, '®t®tc®ff 
®f® Tflfl®! ^c*®, ®i» ®*^f® 
®c^—^t®t(l ®i fngf^i ®t^5 c®t 
'fl®^t?, f%®c®® «it®t® 'Sf’r^HFW, 
'Btrst^ a^g?5!r—®tc®« c«ic® 
®:®jar®t®, cs(®®t®, ^t® c®t®, ®t® ’|®t«n‘ 
■fif'ff® ®t5®t®^!f I ®t?t® ®tflr® 

'<1^ C?®1 ®t9 f® ? 

®t5® ®r®t®f^® ®® I ®®Tr®®ifc®® 

fet®t«f® ®r^®t® I ®ts »n:i^ar®t»r 

»r9®t®, ®t: ®t®®®t® ntf^®, 
c®t® «f 5 ® ®®® f®ar TO 

fecif®® ®t®i5c®*r® «r® ®f5i®t®i 

®c®®, ®t®®’ifl ^f®“ 
®r®® I <811® ®t®l5i:«-r® «®® 
®tc®t®r c®c® cm ®t®, ‘fl®tc® «r® to 
«itt®, 'e®tc® ^9\f[ ®fc® «itc® I ar»f*r^®F?sr 
®tai ®®!i f®ci ®^c»R ®^ 

f^t® sif%51 ®t?t®®tnt5 

®l&i TOt^ ?tt?w ®t®tiif®® ®f®, ®t® 
®f^vcF\®® ®ii® « ^r®®rSt* 
'BitFN f®- ®t®c®® 

^twt® f®nf ®tJit?®c®® irf®c®« 

®c®^*ii «r^f®c® >4® itt®. ^ 
‘^®f?t® ®tt® ®f^® ®t«r®« 

®^i ®t® ®C5 ®tf®w c®t 5 , c®t«(!M 
^^®®® I «i%®® «rf® '«it®^® 
®®i ®®, ®t®® ®tcn c®l^i ®t?t ? 
®t®1® ®t«r® ®i4r?rf® ®^|^ 



%iv wtif«Initi i 

^ fSfFt?! C’tT’l ««fwi w 5C>!f> C’fl^^r^FC^ i ^tc^- 

3rtl:?« ?® «rntfti5 i fflfti ^rtrHm 

?t^ia « «f^*i *»t«^f «r®« ^rtt»rtPrrT*R 

I ^tcff C»rttC5T f«F SWlf I ’TfW5 

ftwfsr 51^^ I ttcTJ cJT*?tf^ f?c^5( f«c»itw ’fc? 

sji, f^rtvir ’ftcsfff 5if!i I ^t«f 'stffrf ^tff i 

I ^'ft’i‘5 t5"*t'» «sfl-nts srsfsrcsTff c^ c^, 

i5i^c^^ta-5^tc*ra 

f^wr^ ®t: ^tst^ I f®f I c^^’TtC’Tit <<1^ 

'%\^ fi:*n =111 ^t«F ^'swtil ’it^tc^r ’t® 

tw’^fc'® *ft^ i '•tWct? c«fc*r« ^ 

5»it^ I ®1 fjiCT ®t: ’it*f’(i 5*1!:? I ^rtcti, Rf® 

c6Rit®t*f ci?| I '■I'Ntc?? 

’VCit^s? Rf®t^ I '^c'T '®rti^ ? R«^tr®'« 

c?®tfl ^ 4^15 ^t«ntii ^tRr® ^tc*if?®tf Rf® dR!i®t*i’f 

®C?Cf!T, Rf® ®t^C«®fC®f*T’, 

mw «• ?t®t« ^t®i ®i I I ’tWt 

n«®t3 §wt^JT, «»i R®t’f ®*f*i ^^5 ‘flc^ C3IST Rjc® 
rt® Ri®tcn nm c®tl5 fet®i c^*:® cw® i ^t?ta c®c®^r41< cat^lK m 

®i8 If® I c&RiRsi® c®^ ^^1®* *ftw I 

«rt^c®& R®R®f®w— c®c® ®ir^l cic® nfc® ? 

f®, ®cn« Rate®? «fr«®1 ®1 ®R** '^ts 

®f®« flcflc® I c®t®n ®c® c®^ ^lf® ®i i hwtf®®^? 

®| I ’?l9 ®®t9®1 C9®tw^ Cf®l ®tC9, ®WT 5t^ ®^ST9®t9 C9t®® 

C®®rw^ ®WC®H n'fl ft® 4®tfi(® ®«® fffff® C®f®H*TC®t9 ftftt® ®® 

fC 9 1 c® c®t^ 5 tfC 9 , ®1, ®® 5tfC9, f®4t ®t:® ’ffftC® fW I ®^®- 

®rft® f® «f9t «i9mi 4%‘if®®c® fC9 ®f®tc9i «n:®9 ®f®c® 

lfc99 ®tc® ®t®t® c®t®i ®t9, ’®®c®r9 ^tRn®i wli wfc® 49^*1 m® 

*?> ff ®i I Rr®R®t®CT 9 ®wrt9[®f®i® ®^® fc® *ftn® i Rmt^-w^c® 

fen®tc® cm ®t^9 »rt9®Tr®tiw ®t®- «ttrff*f®®i ® ®®l?f® ii®t® Rafc®i ’•tf®- 

^m R»t4^c® ®m^ ®t9® «««r9 C9l® fc® i atsc® ^®«tf®® «ff®®t9 ®9®t® 

®l I "at® «ttt®6r®i f®«t® c®t f®® ®tf 

nemtf ®®® 5t*n:® ®c®5t? ®C9, «tr®®t9 ar®®*!® f® j 





?tRhnr ^9 iasv 

•>1 I =ir^C9 ^rtf ^fi 

W ^91 fJllS*! 

'®tn-f^5i«» C^W ^Cf «fTf 

^tj 'ffa^F -rc^ €rtii »rt® 

<fl¥5 « ■fr’35 4ti 6f«n 

wf^:^ c»ic55 m ^ai fim i 

nfan^^TtJr c<rcaf ?tc»»tfa 
wcifa afsri 5r»ii^ catari ^ta ^ii i 
«r«fc>r aftcata ^ata aai 'ata?/ 
atcatacaa aata «rtatcfa cn ftar?, 
asta c¥ti?« r?j»ffa C5J^ I fafs at«t®a- 

«iia faf^ fata^ cstt^'e at»^cw5f— 
ara atwtwa ^laf aw nfaflas 
ff»j I ^ta^a f5«tatata wtcataa ^i? 
!ft»n «ata^. «Tta ’rapfsi^ awi 
TtfaaVi ?twtnaa aaw aaJT affa 
i?»i atarsi, ^aa atratacaa a^r aat^a 
arta c^tatraa <aa faw fa^tcaa ^Bs^fa 
Titf^ca ataata fSaffaw ^faca fa?[ta 
cacv a«9* at^ar na ^farta «ftac^i wh®i 
naiaa aawi i 

'a^-cti afcaa acaj atratata «fai- 
acara aa ata I i&sw atwa fif»ii?a^ 
afta na cara^ atcataara ntaa aaata 
«fW aaata asw ata ariai >»<• 
’Ttwa faatca caai ata ca, ^ aata a*f^a 
afaata <Jta aft^ catiS fetata aa t atiataa 
-«fawa atal ^ta act atata *m aita'« 


aaata ata nwfan i caa^i 
aai a"« 3 < ^ataa aar« aaa aa fai 
'ata'e ataa ^tca i atcataa «ratiia 

•ffaaHata ^t^fS aia aaata aai faa ( 
faa fafaai awl atm atalS ^a, aataa 
acaa ^♦ra f«»iT^ai ^ at?aa, catata acaa 
^na catata, «ita atcataa acaa fe*ta 
•itca® ( 5ta{8 ^ta ai acaca* 

mtcm mta ata cmi feci cacafe—aa^ 
Prcatiaa '« afaa 'afarnfmcm mcaa ^faai 
iaca^ fe^s^n aca fecica i 

fsmt^ai, at^aa « ntcacm mafe aca 
iaa-^a5T«^ casr (aala aai acaca i wwa 
atatcar fe<>ataa '« 

afaa wcsr m aaaata aca atcataa «raa 
fsia feaajata '8r®ta;?ta aataa afecatai 

ataa ata« acm c»TC5a faa caca 
l^sta aacm cncm mfe «racaa ^taa feafaa 
aicaW «itcai ^tita ajtcacaa nt’a 

f^a ife atm at^i acaca» mal5 atm 
^tf'5t c*srmi <aa^ «inafe aa"ata at«^ a 
am^^camta cmcaa m caai faa mfe ma 
camta ^faaU"t aaat atcm ^tcaacacm 
«am nta, naa ajaai rnaae aai aa fa i ca 
aa aaa atcataraa am mtca, mtcaa 
aaai facaca i mtcaa «[taa ca*r cac?ca i 
am >a^8 atcm *tf%a aa naata 

atcataa «facaa a^'acaa ata caca cacaa 
wta mrai acacia i 

f^aj< fe«»atacaf caFcar atcataa ^racfea 





vs >sfn-f^5T«. c^ar cHt^ «rffl 
c*int'eiitfe ^cf ^ 

^?n ^ta^tt^rta, 

atfes?l«ita ^tata af^r«, wtan'f’ja '« 
atf^Ji.caa ^taatata, at^naj « arfaai 
'8(»c»ia wta ar^r^PiC’®, fa^ta « 
acifa catc'i, *^5 

casi'eca i *fraat*i 

fa^rr^a »itatnF an n-a'ffaf ntataa ^ac^a 
at^c^ «ttwi ^W ata i Bwttai ^tn-fa^i^v 
ca^arlS ^®fa «ata mw att^a na^fa 
«rta na»jn cftl5 ^ta^i na facat? i 
nftna at^ afrn ca a^ajs cna ^taca, cni 
a^ca atcataa fa^r*, faapa ^la ni'eai 
cnca ntc^ vii^n c#tfs i 

a'^atca ^•'ff^caa ca ^af« acacw, 'sta. 
acn atcataa cna fail's, 'sita m i 
awi faaaa, cncea naaat? '6 fa^a, 
^«>ntacaa ^tar ac’!^ aliataa ^r^cna ^fa 
n^a^a < 2 ratn ^nanta catnr i >&8» ntcn 
va^ fa^rcna =ffsf i vsrta nfas 

at«fta at^najtnt -sraatra^fa ^faa 


'n’wa cata s^ai « wnt«rta«%'5 nfnatiS 
n'pata nfiati gtn a^aata src^r f^'stn 
fawfanaia naif^'s ^t«f ’Fca alc^ni 
ataftftatcna aFTCi caeSfata favtcna 
«a¥lS ncaaai c¥ar ^tisi "^fa' « arn 
wa'i nac^ vaatca natvfa ¥t«f ancai 
ntatnc^? vacaa ^ta <a^}5 ncaam calcar 
cncaa arena aja^ta naca? nl^t Ftntcai 
act? I nata enc^ ca na a’sja naif® 
ac«c, ^1 at^a ?a^caa fnf^ta 
(?sai aa I fa®tcna hearten aa 
^aa'a facataar ata ^asfa arai ac^a, nta 
aarcai ac'a. afaiS ^rntafcaa ^ca n^ 
^«snfaa aai acar aa a^aa'a aai 
acia I 

atcataa ^racna ataiS arntata « fa^T^ 
casrasfn fa^M aaata arc^ 4fa fan atwta 
n^ata f ?atai aa i f®nriata atca 
^rcaa a^caaiS <srta ^^fa aca 

ca«ai ataca i «tcaa acaj ar«n(a*i 
faatta ca^ ca^ facaca nna fetal i cafe 
cafe fec^ vflcncan vsftca i vanten 

«rra« acaca ^tc«ra aptan i 

atcataa <faa 'a^acnafe «f^a i 


aaj vAfnala aitNatn faatacn ^c&a ^nta faata ncaaata arcar «lcat«f^“^a 
^tatnfea ataa aten v<a 'nffe n'sta ^n '|-nft<faarta ntata aantf® 's fa®tcaa 
nan aaata at«f enca i nnnatc^ «r»ta aa nta-naatena faartfenn '^tai 
acfta ^asn, antan's nitnPaa fea^feefea acacaa i ^atlSfecfea c^ttcala 'nnytna 
f^tn^ata ar^n^a*i aacan i ^cna aarfe. ^^, wtfnfncaa «nfe nftata 4tnfaa 
aitaj5, nv aaata fecnftn ^fai f^cna antacna faaca aenn—’ntatnia fn 
fncnfe n^fenn, ^afa atacani i^a enca ^tti nta atata ^feta n^a «n- 
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••Jisr^ mj «*r^t< ’T^'jr^ ¥fli icc^cf I 
iii^5ifjti *rlWt«¥*\ ^!fci ’r^» «rc?c*r5 
HU af*>|c# «nawi 

I |ir« c^, 

ns^ff W"r ^r«^5T «{2rc^ fH«itii 

n1^« c’f, c*[^tw «ftf 

nitn »rt<rt^f'5: ntc? =?c»i 

fc^l I <»»•• c^c«F <*v- f*i^r? 

’tvtfl CW 

*rW9 fec«tf«i« I 

nfa^rt #t5t»lt»^ ’T«PC5« 

^5fn I ^ni5 

t<s^ « nit^T ^c^N 

r*r«c^ I 

Pro ’?jt*tta{3 «ic^t ^sita^ 

5111 -fnie c^ ^tw =ffli i?c«5, C5i^ 
vrtHatsi f5i«f?9i « aja^tfs^ ffv 

4*lf5lC«^ ’af®!^ ^vjrc^t'#l*iaf I 
aftJilg «rf®*rc^ arc^iw ‘aafiS ajifg^itsr 
ca^ I 

cacv c<r<n ^ta c^, «rn5ii8a 
^*11 'f^cfea i* c'Tc^ f¥c9itft^fa 
^19 ■»••• 5t^ta arc^Ta 

^t*r ?[f ^b-. c’lt^C'Sf® I «ita« 

r«si iffarta fnltfl cnc»i arcn? «tntf 

f«^ c^fl^c^aft® I catoa 
«»irrcHff wwa «fta «•• f®^ 

cn1^c»jit®a aFtaiWfti n^a ftn 
V** cw aiJt^j^fiFata n^« ^a ^rc^ i 

cTfi ^fa c^, cift^i c*!tf®cafe 5ja*at^ 
«i«rt*r 4ift5r ^r*ir^ ’fa>il, ^«»i, -^rt^r 
'« ¥ti ca nfilati aici 

nt«fi ata, fjtf»rat!i ^aifw 


■rfw *ffaata ^ta vi* 'stw ca^i 
‘a^ w»i a^grtia ®tn-fa5j«. cfcar «aa^ 
aral'f® afitaf^r^ ♦fat^’n^a 
faaHcsnr ^cwt’® a{N5r ¥ai 

cac® *ftca I 

fVi ata aa, «i!a «faaic®t ^ifai 
afji?a a*^? «(taacaa faaai8^ aaltw 
'9^1^ «ia aca f t^tta i 

ataa«ftr® «rtar srnt^jfla afa^j aatc«fa 
‘fla aatafia 5att«f aWt® atar^-ai *ra% 
nkaa 4i%ata car^F ^afa®M 

«ifat^ I ’jPaata a®^ta^ ^ra 
4cat3f^a afac«ra «fata '»i^-r ^ aa i 
^ac^a ?Ft^a faatajtaa a^c5^ a«i« 
aita.ara ataca i 

®f^aic® afafaai « at^^fa®! ff ata 
afaararaca? ^ac«a aca^ a^ta «rm 
aai a^a aca ^aca^a ai^a r?caa ^lis 
«^afa® ®a9i ^a caca ®a»i 
ajtn^i ^nta faca ^tal a«a ata i 
cai«%aa ®tf»iata aa« caVf^^ HaK 
catart^ *4^ artajii facia aac'satca itasi 
aata «if^ifa acaj faca «raa atai ^taca 
taaFJitlt laKaai?—^t^da, afiac®ata 
^®jtfa ®taia catat%, ci\?, ^15'« aaji 
atai ^taca i sra cica nt®a1 aica 5?3ai, }8a 
vQ 'B{®t@ laKaaj? I 

at^cfcoi ^an «ft\f^ iaif« 
^caa ca^ ^ ^cai faa nafe faaa 
ifaata ca~®faajc®a atn^faai a^^atcaa 
c5ca ra*5!it aicaa ca^ ata, 

atai <aaa cat^ astcia 

aja aa at^ litati 

atcaf I 



«rf«r ^•tw'e c«ft« «r?^"r ^i c^rw 

cf'sii irs?t^ I *<^*f n^« nfi»« •f^ *fTW 

fflrta f«rn^f f ta ^ttf \ ^ ^ i 


^<!,fW ^«tW1 


f«. f»ic<tcfsr-- 

ffaiJJ «Tqr.ff;5ji:f, f^C-tJf jf^sj 

5ftaf 4prcff 5»ic^ «fta« «faF-«sr^jir 
’f^tat'^sra ^t"rt*ftf"f i ^ 

*i^ I a'^sitr^ «9V or? c<fc^ r?c^ 
3T^nt«F5r ^ai '^^faata 
5icaj, afta*! iB^a fa«ffS5nf% <a^a'6 

^^nnja ^«n, watfar® 
»T"^c^ cac^a «ff8cata f^^tca m 
^ai ata, tawfi^ai <<iaa'« ^i wtac^s ntcaa 
fa I atfa? «jaf*«r®K«ra ca'w ^aaf*f 
^i^faata c^ta ca^ i caaa at^ ai 
fafsa sfrl^c^ ff«a ?i«.fn'S 
fata ^rsfta ^t«fta aaatat ca'cp ataraa i 
(afacaa a? aaa aca at^ ai sTf^f 
Ml? vat® Ma'a i 

«rcatn ai ^a« 
'Biflf-fif^iflf M^cat^aa =¥ai ata ai i caaa— 
ff®Jfa M^catafca fana ^tz^ ca, 

M^iatf«f^ fa^sjTaa ^taf ^aata ^ar^ 
f^l Maa cmcM ata i '«ai’t captai cai^a ca^a 
Miw^gMaiaa afiar ffara fa®Ja llfafe 
^ atai «infa?t< i ^'sfHc'Sa ca'taB's 
^ai atc^ I 

acatat^ a^iatfSriMa aw 4ta^ ajv 
f^c^a anMW*fta ai4&i cil^'aMtatl atai 
aifirfa ffl 

^rtanaa «faai cwai far® ntia, ataa^w 


cat^a a^W5 Mtca i aa[ caviar, caatca 
'ftaa ^t^^at ^a ai, watca ffaa awm- 
Ma’»tl5a Matata a'ac’®'« *ftca i 'aatn 
ffaia aiffstMaiai^a fsart^a 'Staata «rtaai 
a'^atja faf^ acafat I Maaa« ^la mi? 
■g^ laca cT«ai ?w at*T « aaat- 
astca car? a<s' isatBrqa ai?ca i 

'Stags' aca ajtft4*9 aFca apca 

^ta a^^a^i faca ntcai «faaic« afia 
a^ca’F faa ffaia aaFslM^Fai^ '« 

^e,f*f'8 catw ataf ^awl aial aia i 
^^T^zm art^tfaa vtafa^a' -’jaafa at*3^ 
a^ta ca^ai Wwt 7f%a a'aFstM^’l^lS 
^aatfa'® a^ai a[cai «icafa¥ta fac-ratwai 
f?Mta aFja cacawa ca, ^aiiS ff^a M?ta^ 
^«sHroa (afa^ *ft«ai ata) atai ^tai 
ai?; 'itcaa cawl aaca *iaF caia 

fsa Ma® af^aa a^tati^ Mtacaa i 
a»ii aa^ta ca, ^tatcaa 
^tcaf catarta ca*?la aaa ’aca ata 
a'S'BtMa^i^ I CM wcy 'Stta^ catwa ^tapaa 
oilBa ®Mai ^ai ff«a « M?taf 

aitfa ’ttaaai 5tMtc« Ma 

«tatM vai ataw ata awWa^i^a 
^a¥Mi MMjfsf^'.Mta Mtatcai ^*ra i 

caM’r ^$9^ Ma^n •<1 ’fm 

am aftw arat^i ^taaf a^i at f^a 





iTtwr. 


^f| VII '« 

•ill ww iit«m9ii jfsiTr xiiS 

«Ttrwit5srtir f5r??tf ^ i^C’r i 

cmfvwfe 

csitf 

>Tfirf^i ^nr <ii^i8 hc^ji i 

fff ffaJT ^'5SFt»J¥^«T\, ^1 ffat*! 

^ »w a ntw, ^1 

ifwl w *sFJ[tfe «c«f ^t«i11 ?faiJ( 

(5 =ftsf 5t»itir, ^sfJT 41:^ aRii 
ii®* cw<n cm <fl^'5f*itfe- 

’ftvi ?«* ffa>( !?t^9 ntai c^rcv 5ts 
waift^^r W'S’^tw «i«F-2fwrw5 

*ft'? ^t<fi ^tnr I 

<ii^*r ?CV9 ’T^'Sfn 

¥tsi «ftf^ ’ll ’I’lf 

aRtfe5rt«f1 ^at« ntft =il I 

*rtw»rr9 9f9i ^csf, C99ir»i9 ntw 

C^t’T »lt® *»tC9 ’ll I 

•iHsn *rt»i»i-r»ii ^fs*{c«rj «?l& 9^91 ^circi 

'S C»l9t9^9\c« ^C9 CW^ 

cnc^ I 


IV t«(1 ci¥t9t9 mtre ntvi 
wtzwi »fc9Jf:^j <fl9i*r ’rt9!9H»ii «fr9W 
^99t9 C^h sflC^JT, a'Sfn «tc?9 ’ftCf 
'aiWf’f ^9C’3 *1^9, C9 9ft*ft?’T ff^’T 
^W-«r^It*f9 «rtni9 >TC«f 91V9 ar^CTf^f- 
f^9t9*l ^un 9V 'Sf’lti^- 

9t«r9t9 ^*rif5tn ^?twW9iti 

^{t9, '«9i*f ’itsi’rian ^t99i «fnt»r 

9^*ltCSf 9C«i9 

d^t9t9 'il^c’ll *f^« C=Tff 9J9’|t*r® 
C?'S91 9t9 *11 I 

f9f®9 C’l'caf 

C5lt9 *it9jc>it '^x ff«»i ^vf-m]w '« 
^«.fnr'99 ar*l^t9 5r*lt9tC’T 
9tC9l <41 9THtC9 'S ^^fV> 

f fast ^^^n'« f!|<ltc*r9 9rt^ «fC9t9f^ 
*itai’i“f5it'« 9ff5ii*i itfaFStf’r ’?t ^911 
ftff <>ar9F '8 nt9*t9-f9®lt^tW9 ^T^Sjl^lsr ^JIZ<S 
fr9 '* ^f«i 

«r*r-2fwcflr9 9ttt9?9 f5i99*i555, ffa*i 

^tf-«r^Jt«r9 9'tC9f9 ajcw 9V ¥»itet*r9 
f^9nit5 1 


«f!rt^ ^nwm »ref% 

9r8t^? TltlTtfl «t%9tC99 ^t9f TOt’I «r*r49 9Fl9Sf I »rWt»l 9r9^^- 

wtra*! 9 t 9 l fr» nfti I ^ *t<ft9 fe*ra w vWw9 cfcti 

W5T vtlftin. ^ttf9 ’ffT c^ ¥rt9ft9-‘59 ♦tftw •rr?» 



^9 <vtar 

w «it»rr7i cf*ir5 

ntwi ‘ol f5fiF«s»rc¥ii 

ntof^, CW19 
^fcrrarsT I 

«f«tp vjtvrt? ’r^*! *rc«F^ 

f^«sfsr?Fi •f^tw ’^fRf 

cflt^ «f?il nr?, «tn fn^rfji? 

^1 I «iifnaftwn i?tn- 

nt'stin? ^ifitn^ sirt^ntwn ^icnn— 

^rt^ta «{f^cata «fai i arfcn 
15^1 ar^c'ia wat^a ^rtvfta nft^Fl 
amtata ajtnta^l nfcna ^tcil <sr^*fntnj 

^ca I 

fara aarta nasitwa «rt^^ta i 
^aitnaF ait^ntcan na^^at^naf^ca wtafe 
atnnWtn ajaata ^at? a i 

wa'hja 15 cnc¥ ai^t cnn^fn ^rn 
fata TOfa «fnca ^rta^e na 

ai nt? ^ caa i ’Vflcaa «rt^tcaa <a¥l3 


> ^mt^ i a>n al, ^>n iranji 

aii5 '®l t»ra fa^ sitltfa f¥«ta ^a 
canta ^anci cnnaifn ati i 

^ana cnn'^fni*? aa a»ca afaata 
acw new ^ *Fca ca'sai aa i 
naf®t« ca na cnen a^yfanta-nL^ wa 
nti^, ca«fna l^fefafatn a^ aia 'sii 
<aaa naafta enr^F <al n"ar# 

nt'eai atai nraraara^ cwfna 
cacai ff^tferar ^ aa nta* ¥ta« rra i 
'®tit?i ^ a« fai^Rs ntn «rc^ia|5 

ncaraara^ cnina ntata <aafata aw ntw, 
atca fBfa«.ncaa at awca ^ten « f«fa 
^ta «rwt«!r^a afar aac^ ntwa i 

nt^r^tnfaf fefaa «tjtntra^n atca 
<s\\ naata <iiatt a'afa ?n^a 
atar aat^ ntcai at^atan ^tocaa 
ata, iinaa a**{8 aa^ta a* aaiaa^wlr 
ic^taa aan afintca aai:a <aaata aia 
n^i aaata nca awl i 



^ ^91 f%55ti?nr 


«f«r;rsT-^3Trv «rt*r«1 ^^n- 

<ftst? ^tfvi f%^i-3it^t9 

nrv s9^ts»-aT’«t^« fiui '« ^fiisi 

^s^rr '6 C9 f4»tc5T9 >rt5tt9T 
«rt^1 9tf, «r9F3T^-f93#tST 9t®l I fiJlfHST- 
f^si ^«1X5J9 C^ *nt9t9 '81^^%, ^1 
C^SfiT 9»I1 “fq?, C^«l5l^ f955tt;r9 

f^WtCJT? C^t5[ *^Nt9 ’«I9?tsr C9^ 
CVt5[5t9 ’9f*r, ^1 f99‘'t9*l 9f9t«*f'S*I ^19 

ftwtcsut f9f®9 -rNtfl «r9fs?!f- 

f^r?r ^t'SF CT ^l^fti-tt^ ?CI 
c’T f^^nr i «f^t^ 

«T9Rsr-r9«jfpT9 ’Tt^r f^OTfcsr^r >T’^r#9 
f999 »r^TWC*f ’8rtt»>tF^ ^91 fC9CI? I 

9^f9-^wt5r 91®? <jR[ft9 f9WfST I 

«r9Rsr*f^®f1X99 wt919 «rtt?f C‘*tC9'l »lt5!9 
\8t9 8»f®w^t9 9W »I<f5ia9«| 

(Hybridi$ation) '6 (Selection) 

•rtif«9 »rt9tc^T ^915 wtri)9 9ft?*rt>n ^ 
^9r^ >m ?t9r?»i I c«5i®f9 CTr-ac^i? 
I[nt9l9't9^ 9^»^9t9l-'«^ ^tf^®rfC99 *19 

c^zw ff9-f9®tc!( «r^9q-f^wtc99 «rcit»f 
?(?F?C9lfl 9^'9t5ff*l-«rfaF9l «rt99t9 ¥C»l 

9ft?9 9li nf«®F«*n <st?«l 9rC9 
^ *19019 9:91 ^9® 9rt:«9 »?iS 
¥909 ntor I *T^f9al9-*f¥f%9 »rt?T:9J 
9^9t:9 ff9-f99If9^ ftf¥9 ¥tC¥9 W 
MVn 9if¥ ¥ff5 «rt:¥9 w 

»rfire^ ¥99t9 9^1t9f 9ft^%9|9f ¥09 | 

* ■ 


¥9ltn¥ ^*lt9 9:«9 9f9f9 
’rt?tWT 5:9tf¥»ii sjtf99 9t»f5f¥ 
*ft¥tntf¥«tC9 nffl9^9 ¥9:¥ 5I¥9 fOlf^»l9 
¥9^ f«f9 C9C9f?C99 C9, *ff99f®¥ 

•199^ *rftnr 9¥t9-jnif¥9 9:91 
?:9 9tf¥l *r^f9¥C‘|9 ^rtllJCfr C¥t9 91J9 
¥t99t^ 91 ¥C9 *ff¥tntf^«tC9. 
9t«f9^ hpfclr? *ff99'^9C¥ *rf99jf¥F 
(Mutation) 991 991 9'^«ir:9 ^fVf ¥ 
¥f9-f9Wt^9l 9:«f9 9ftl, ¥ 

9t9Tf99 9t9t9f9¥ •r9t:«^9 *ri9t:9T ’Tt?- 
*ft¥t9 ’¥f9l99 9t-fn¥ hP9:ll9 *1^905^ 

^9fncl0 fe«,nf¥9 mw fed- 
•f:? c»i:9c991 (life f99t9 ¥^m99 

¥^¥59 *r9«»H¥ I f¥f9 9199 9t% 

«l:9t9 ¥19 ¥99 ¥:9¥fe 99 *Tf9f9^ 

S|J95¥! 9tf«l ¥fe ¥0:¥9, C9«f9 

^9 9rf9 ¥Cn¥l C 9 SII ¥¥9 f9C9 

9t:¥l 

n¥ «ft9-¥9 919 9:9 ¥t9¥9rt 9t¥- 
fe99t9C9 C9 ^99 f9Sr9 ^¥ 9001, ¥1 
9*i:9¥ 19 91 I ¥t9 9fi:fil¥ft 

C991 It:®? I ¥¥¥t:*I ¥¥ ¥¥9 
9ff9:¥ »• 9*1 19 91 9t9 fe^ltfl ¥91 
i:¥l, f¥f ¥1 15 >tt90*r9jHt9 

9:»l l*lt ¥91 191 *rf¥t9 ¥ lf99t9t9 
¥fe 9i:9 ¥¥ 19 fe99f i:90| Ol, ciit:9 
lt¥t:99 f99'Tr9¥ 1C1J9 ^0 19 
iparmi ¥t9¥9i »rr¥ itw I9t9 

iw ¥f*r?9 ¥? fii^i 



« ’irf* imf, 

c»iri:^^ itc^ 1 c^fwc’n 
C<f:«F ^5?l *lt1l»i1 on^sfl (Lerma RojoX 
C5rtsrt?1-%8 (Sonara-64) 
f¥f>»*rt^^ C«ft^ ^fsit csifs®-^ (JI’T^ 
^1-^5-ir wt:«ir «ft!f «rt^ %«.- 

•ttrnr ^tr® »nicf l wt*fttsri sjfaif 
4^lS c^t^? wtrss nm »ri«r c^fwc’Prt 
vtrsir c»wi 

flitrsFi, c3Tts>tflh«»B wm 

wtrs? »m >?t formi ¥ni=f ^v( 
WiT’f (Chau-wu-gin) sftlJl 

4^15 rtc^ <(t!r »rt? ^t^'SirtR 

I nri 49 »it«f 

(Tsai-yuan-cbung) sitTT '«lt9 49r|5 W 

wiTO «rNr «rtn9 ar^f^arn ^iScf 
ctI5v-v-<ii 9 ^ ifC9n? I »r^ftarc*i9 ^rtiftc^r 
^t^-^rta-v-49'e fctrf f ’t’T'e 9tW9 

«it9tt8'9 si^sr «rhrt9 
^tl^fl I ^91 ^9^^?^9t9 «fg9 

9t»rhif9=f »ft9 «sr^*i ^9r« nta 
4^^ sf^nr c«»i ’tr? s»i—▼:»! 

99 I %t9^I ^f9>’fr99'rtnt9 ^t9t9 
c>ft9t9i-%8 5f9 »rtc9 nt*n 9f% ^rnt^r ^t9 
^^«9 «FtC959 n*I 9fC9r991 4^ 

9tJt ^99^ G9t9t9l I 4^ 

97J9 wft'® c«rtl§r5nr 

^ C*ftm 49^ 9t9t9 V\p\ 9^ •rt*td? 
98pf 919 cnc9l «rrt9ft9t9 f99Tt^ 
»If9 H[tt9 I8t9 Wt*lttW9 OrW'6 ^4 
W ^lili ’l▼9 C4t9t9 »If9 9tW9l 
^«.*I9 91*9 49^ ^1 fe^9t99 «rg9 

•rff9tCl 9tf^t9 JZ^^. t 4»r9^ vf%. 
ftiitW W9-ft9?tl99 «rC9tn 9t?l 98t9 
99 I 


[ 9>-r 9^, n^97i 

8r*^ 

4r9F99-f^C99 9^t9P 91 C991 

9tr«9, ^ 9994 W 9C91 91, 9f9 «t9 
f^9t9 C¥t9-f^r9tm (Cytologists) 
^999 9C99TI 91 9t9C^ I f9 

«ri%. ff 9t!?9—99t «l9^9r C9tt99 991^1 
f9^t9t«t9 9C9 9«tC99 999! 

9f9STt^t9 (Gamete) it*?! C9 ’4t9 
99. C9 99t9! f99?^fC9 991 f99SC9t«f9 I 
^®9n 4| C9rtt99 9191 499 99K 

«rtC9i 9t9 VC9 9419199 9191 f94t9t4t9 
^9f9ir 99 I 4l 919*119 9*19^ 

9iC9 1^9^91 C9tC99 (Cell) 9199919 ^9^ 
9t*l9 I 4^ 9r999l9 ft*! f998lC9 C9 9^9 
>91919 44 f99~9l9 9C91 419 C4l9®'? 91 
9l^C^1»ir4 (Cytology) 1 C4t94^C4 

€1499-41^9 4418 49l9 44 991C9 4^1^ 
99 91 I 4l9l49 9C9fl 9l9l£9T 4415 
C4l9C4 999 9<p 4l4lC9 C991 9l9, 499 
4l9 9C9T 44© f99l& 49^ C?C9 f9f4® 91 
41:9 *fl9l 9l9 91 I f94l4i:99 999 C4l£99 
C9R:4 49ft a ^49 9t9l9f2r4 *r9l*f 4f4 
44 44 4^9 4l4lt9 4r994 99—4414^4 
C4lC9lC9l9 9f41 ft©4i:49 (Feulgen) 

9lC9 44 4419 9t5rl9r94 afC9T9 9l9lt9r 
C4l9i:4 999 9ft4 491 49, 499 4tC99 
nft4l9 C94t9l 41^4*1 9C« 991 91'? I 
f9at9^m 44919, CWlC9lC9H:99 9991 
499 ftl 9^94f94l 4ti:4, 9t9l 9119141. 
nin^ 4 9t4C99 f^ftl ^9ftkt4 ftfll 
4t9 I 4^ 9Wf941 9^119 f49 (Gene) 
9tW 4t9ni9 4191 *ff9f54 I 44© f8f9 
44© ^9ft|j 4991 4C944fil hft8l£4 
ft9W TO 41919 44 ntf 4C944ft ft9 
9!1© 9t©lf Nftiy^4 (Quantitative 



3 <snpiiir-^^c<ii m wrcm w4 


character) intfiNs I 
captCTttntCTW 

I R captRtprtR 

vr», ^rti J!t«fR*r^: cartiatcntR 

fa i cf r 

4f{5 ciFtc»itc»rtafl 

^ (Locus) 'JftCf I Cft5( fifsr Cft5( 

c<?tatc»rtcf ^1 >rf:«f 

¥*1 ftf 5111 ’T^f*J3«aa (Crossing) 
^fiai f^ 5 T Cfi 5 ( cfftatoitr*! captai- 
c»Ttcffl c^t5( «rtcf, ntfi I 

far5i«f»i fn a, «rl^5F*l 

faf ^itfUfT'e c?«fi ftf 51 ^ I 

caFtatara-=i^«m i 

^rhr^rsr 

(Phcnotypically) 
c?<f1 ftf I ’I'® f"f ’Tfta 
cf'talx’ra (^*$^*11 f^a «fg?t 
farfi «{t?af CTfrftc^ ’TWa*!^: 84»j5 
caftatRt*! •ttcf I cfR JT«tc!i?r c?fCfta 
vflf!5 caFfr*ltRt*l 'atfl’l 

^ta fifT ftatoftata 'sta mj ^ai ftf 1 
cf ’If ^ai-ffitRa cffcftif 
C?rtftC3Ttf OIT^ XY-4W XXY 

fttf, ^ta aaj fa naa^ 
floi 'edi 'aar-ca ffaa ^ta ^^a 
a^raai:^ at«aa aitfaa f^<a *9 

ftataaa ww cgftatRtRa ffa aaata ca 
^ratfff fa ai, ^1 caf mvs nta f ^at^ 
^rwaa-a^a §a^a 5 c»i cf ta®t'?a ca facaa 
|fa¥l 9ita» ^19i^fta f ai ata ai i 
i«R-iarmwi arcar aj*^^ 
^afa*amaaraaai ^tw ^wa Tain 
fa aa^faaittaa ^*fa arrf^*r8T 


ftaa frail a i ^tai fStora ft^f aft f 
atatafaf ^arata aacf ^ftortfatf fac« 
afa fona i af fraf aira ^«fa«aataa 
fawtca ai «nraffa faci. ^ aftftca 
atia ntitata cm fa f^faafa aa I 

fifcaa *Wti<a?iia[ra ^ 

aitraa acf aitf^fiai 's iftfcf 
feff aa ff atca nai f ai fa 1 4 aa *t<taf R 

(Generation time) •aa^ 'aai 

«fga aajf a^ta (OfiFspring) ^«,ntaa 
fca I 'stft^i 'saa cftcattataffa f- 
^tia cftaa awj atif 1 cm^tacftfta 
attf ai I fca ifffe ai ffiaa cata 
fill 9ri ai, cftatcata cata 

^raa fag afiia^a aka afiafl aat 
ncfi ffcaa ftasrat^ aacf ataaai 
faata mw «rtafafta i-f a fawt^—f af 
ft® tiia^ «ii®«at^ «ia. kt^fa 

fa^catc^atai aFtal (Neurospora crassa) 

atra catat^ ac$a «af liatf aiafta 
fraftcaa 1 iftfIS ^ta ^aa- 

acapa Jif ftraa aara 'ort^fg c'nta (Spore) 
ft fra I fiffts c«afca nt®i 5 captcatcata 
attf I am^ mtwa faatw c"»tftffaa 
aiai cftafa atcf ai 1 ft®/i 

'« fejtka ana afta atftar c^uaa 
nfaaj^ (Mutation) fia caaiaa 
ca, ca aa centra ftra aftaj^ ac^ci, 
^tai a#ai « atatfSa (Biotine) ajf 
atataa atiaf (Minimal medium) cflf 

«fntfa1a «ijtfarai 'fitta® w^vs 
«rfai 4^ ftaa ^tai atataa ka 
nta ai 1 ff« am «wc^ ^rmara^a ^rrfacat 
aaa—^taftffaa, aafafaa, *ittl^- 
ftia ata fara nfaaj# oatwa a^fglf 



will« win t ni 


W ^wsr C^, •tflTO 
fafPTs «t>Ttifs»^ Jrc^r 

car%^^ f^*i 1 l^?[ 59RI vtj 
BWI <iicw 'ItTfa ifta*!! wtai, 
fac*ra 

at’rtaf^v nftc<a 1 fa® '« 

^t^na ntaa*f 1 carcarl ‘One gene —one 
enzyme’ ata*rTa ®? 1 & ^taf^ 

aTr!it:®ft^jt»i srtw fawtc^ra 

si^ -ftata •(® 5 T afiasf 1 

f^fecati:"’ftata ®fa srt«aa a^Mn® 
eaten fara-^awt^cna 

mj a^ai ata 1 at^caa a?c® cwT^^ 
’afjtenfaa ?tteg?rf®i»i 8 ? atca •iiaartliaa 
ai®tea ca’fan «irtc»ifaa ^utfaeai aiitfn® 
^T^catfan 'nitfacai «ijtfne® atntagfa® 
ntea ai, iptfi ac®* c^fan wiJtwfaraa 
ae^i at®! ina cnt»j 

n^tiaa « af®^faff®a nni 

cam ata I 

at^caa -i^tca f®taa aFt^a^ntn nne® 
entn c^pfaw fanfastntaa ®ta 
uq. t%. laafttaa neaaata faaa feciw m nca 
*ttai ata m 1 «itaca^ i[at®i a^nn^ 
fjf^s^enn aiTtfafail (Sickle-cell anemia) 
catena nta ®cac^a 1 ateaa at®* 
nnt®tfa¥ «itff®a f^tatiaifaa ntc®, 
®tiaa acai <111 catena w enm 
ata I %arcntfacaa atnti^? Sntntn 
c^rtlSa \ «iial5 f^eatcJTtfaa 
?|5 aj^in n 1 ^® <«a^ 4 f®l 8 «i^en fefan 
naFteaa «fta ^jtfarat ^jtfn® 

na na ntr® 1 ®ta ^a<sfta cafnra- 
ci^n .ca» njtftwi aqtlni®! apfnf n««fta 
wttat aott^wi njtfnt®a 


nfaae®*' afn njtfnn ajittncnt mTtfn® 
ntc®, ®tfi*i at®* cntntffa f^cateirtfataa 
nfiat^^matteBtai nai attyHsa arnf®tfa® 
ftcatejttfataa cam ata <aa^ ®ta 

▼cn ainn® a®p^f®1 catena wtfa'^ta 
nt^i ^®aH cam aten ca, •af® f^a 
f^an® aiTtfacai atitfaesa i^fa® n«nta 
4^15 «iTtfaeai ^TtPrst’? nfaa^'a ^ea 
na® c«ftl8cna aat® ntr% far® ntra 1 

^^a-antaeaa ^if®e® fawtalai 
f^aa atntafaa! fentata fa<a ^at® 
nafa acaeaai captcatrntcaa acai ca 
atntafa® naK atta!, ®1 f®. <an- <a. 

'nta fa!g^ aa 1 f®. (an. ca 
a^nna'^ata n®ta-n®f®a acai «ratr?® 
aa, ®i faa^"rca flatfa® aiaia 1 
>2intr®a nt^® « ^ant^ewa ^en 

f®. ^aa. I “^^at^ f®. 4a. 4- a^nn® 

^af-fe&ia «if®fafa® ?tfl ®ac® ntea i 
f®. 4a. 4-c® ^acaa ntaa® am aa i 
Bfa «rma faSf^^fetl® «i^a apfaa^ 
n’^ta ni!? 'seJ f®. 4a. 4-a 4af6 ajfen 
® a?f®®ta «ili «rf®iS fa^r3F«fett® n^j® 
me® nfai, nt®1a naa 4a^ 

nitesfaa. ®atfaa, mifaa « nt^e^tfna— 
4 ^ Bta 4f®ta ^sfa ^ptraa ca c®ta 4®i5 1 
nteaa <*r®tae®en faSfaF®^ftt®a 
«t®tae®a aiai f®. 4a. 4, ®(aj® fa^- 
fiF«^t^e®a nwt ca^ aen stajS fa^- 
f3F'«^t^t®a acai nia-fa®fn ae® 
ntea 1 f®. 4 a. 4 . mia ^afrelia 

®ta®eaj 'nn^m «r®ta feda ® 

^ai n®a 1 

f®.4a.4 ma '9;ar ai^nc® f^aeni 
f®. 4a. 4, ma fa^m^en 



^rc’sr ^ ftwrc»r« ^s> 


f^f»iri f®. <ii^< ($• 

^1? cvtsr ^aF^“ir*iTscsi« ff^r 

^*nr <«f15 ii\-r <y«r^ i 

fws» f®. uDn. «ii. <81^^ 

I f«f*i ^1 r®. ^si. <fl. 

c»r < 2 tfap?ii 

^rtw «jt?r sii i 

fatii? ?i?«c®c»r »rt=? 

^-f^tCiRT »iw *p«i# 

^-f^arr^T fif^Hsr-n^arcJTs ■stwtc’ts 

5(51 t^tc^ 

^r»i'' <2r«fsi 

c^. >T^ sits^c^ra 9®! c^ 

^1, f®fiT tfla 

c?«tr«isr c% 
ac®! 

’T^fsiarc’T 

c^c<( c^r ®^sr si?i*itn*r 

flings A '6 B «iii^carcs?s[ 

c<Twfgt»i5{ f ?itcjfg 'apfai 

^It^cafH A W1 Bcasr^, 

^tc^5 ^{8 nt® ^tr®. AB ca!r% 

g ^i5 '«{Fti^C«Ft*ig «ttC¥ 

’ll, O c«t%g ^31 i?? I 

sititc^g i«'-£!at% m\^ «c^ 

7^ »ij?^ »i'^<fi:’f '^tai fsFFifjj® I 

««»-c«r^ ^®?rrr«rftiF *iicar 

*T^t«r-Jr^f^s *tc«fj >i«t»tffl® iSf I 

•fft sFtf®^ ««**(:«<% 


^Tf®9 caf%r4®tcn «fcstn ^at® ^tiw 
^jasri ^^c'sja »rc«r 

«r«f*r JT^iatn ’ii^ciii i ABO iit?i 

MN, Rh, Kell Duflfy, Lewis <J^f^ 
a'g5-caf% « ac®* fafat ■srvta a^ftatfagr 
f?t*ttisrifa5i «rtfaf® ^'eata wtf«a caj%- 
fa^t^r, jr^rnajri « nf^fafa »i^apT® ’fjaaii 
^aata «irJF«F ?ifaai i^catsi i n®afai 

o4> «• M a®s-car%a 

a®!-c«r%a ajf»m 

f,u %«» c«tc^ 8* I at^«ii cam 
a>r®a « ^a®c?a '"tmtai Wfta 
am 9t*ij o, A» B ■« AB 

a'gs c«f^ «is{ntc®a acai fama nt<aT caai 
ata ai I 

■■?i)'fracaa faas8 ^t'^a cat^frfa^tn 
v<ia8i ’la^i I a^'atca ^fai ai'-cja^lla 
^ftatcai ^tfia cai%fa®t»t a^ta atc^a i 
c^n^ fifsfaa-fa^Ktcaa *r^mc4 ^-fawtma 
^sr« ac8m, c®aa| ?}-fa®5tcaa 
firsfaa-fassfcaa afafa® ca fa^® ^ca ac?R, 
aaata ^ata cai? i 

sicar 

«r'5faa-^®fcaa mw -nfaawtcaa 
afai ns% a^tmi afaawtcaa «!i:atcn 
ca c^ta ^i5 fsfa capTcatcatca a®* 
aca attaf, ai f®a caatcatmtca «iaita 
afca, caaa artac® *ffai ata, c®afa 
«q^ fa®tcaa afatca; ‘flal c^fwtmtta 
a?a{^® faf«a f®cai afamfs® ai 
aaa fa<a ¥at« a«a aa i faf«a faFcaa 
ajcaa nJaata cam captcaimtcaa atafai 
fat aai ajfat^ ^raraa-fawtcaa 



«r^c?*ii ^fli s»i I 

4^ c*ii«it»is »rtint»ii 

« fVg hprrira 

•!jt ftn (3h 5f«c«5r i 

•Ji’F njt»i^3T, fnit5»[!i «t^r^ >r^^ji- 

fliaj 's^Jitai 

(Qualitative character) «rnt«Ui 

(Quantitative character) sff I 

'sifsr »r^t^-3T«f^?f 

*»r<cT whf «f^H *rti i <4i*r 

fn«i-*it'®t? nc«f 

^l^?[ Covariation ^1 Correlation-ms 
»ftStST -sns*! ^S1 StC’f SI I 

CSC'aW? «IS?nt?tS1 S^t’F 

cscs fst'® *ft«c*js SI. s'cs ^ 
scss srsj s'sfscsts cssi css i 
sss cststas «itgWs f¥sts stcs m¥ 
srt? sfs'scws «rtfs4tcs scss sss- 
fscsttss 'sssts I f^fs «fss 
N8 fir«fss-sic^s s^csts siSts stcslcsf 

CWCsiSsf (Biometrical genetics) StCS 

«jafss-fs®tcss mv s^s sWs W 

^ss I ^rsi stc^s ^ss, %% ^«*ntss 

«t^r«s fe^stfs4ts ^a{ fscs scsssi scss, 
^tsi ml fs»ttss ^tars -sr^s ^scs sttss« 
mm, ssnits cs sinstst-'^aj 
^tfssts ’stsfscss, ^Tsl Sttcssts 
CSftsj5w’ (Population Genetics) sttS 
srts« msi§ -itsts ^(tsffs i «rsfss- 

fswtcss CS ss "Tttl SRffiTS 

SIS ^cJcf» ^ts stsy n’Spsis csfts^t 


finite t s>'s sl> s i'*r »r<'sn 

c?ts sm»^sf%4y si csft^s 
fs^ sFsi •rstps’i’T 
c«rcsj5csni ss t ifsstststss stsr 
c¥ts s^n^r® hf*rcij5 «r 5W ms^ 
•f^fsaprs 'msintt^s ^tsw ss'J ^stl 
«rsfss-fs®tcss ml *ftsts m^stai tcsrs i 
arsststacss scsy c^ts b^prilrs 

fl «tCS fssiss (Selection), 
nftsjf^ (Mutation), cat%n^ fsstS 
(Assortive mating), SC’Ttai fsst? (Inter 
marriage) « cStllS «f®tCSS (Effect of 
isolates) ^ns fS#S ^CS, 

c^csf5csis ststisi «itcstf*rt^ ^si s«s i 
S'8*-caf*ll5 ststcsj fsf®s 

car^^^ts SSCSi ^Tcs SI SSI sists, 
S’JFsns c«ftsjBisfs crests w fisl 
SSI fists, stil, «rf®- 

sststs sPi®fsc?si «r«fss-fsaitcss ml 
-rtsts fesf® stss scstss i #tcss 

StC^S WC^ StSSSl-CSS (Experimental 
field), «j*l^s's ss, grstfisi stfis CSt®S 

SI “I^CSS <f5ts «fCSt«fS SS ^fsi 
StSsf-SSCSS StSteST s<ji:sss CSftsfScSfS 

s^s s^s ss^si ^t^ts scs «rwss- 
fswtcss Sts «resT stfics fsese^ i 

iRtsr-fsSBtl?!! SRW 

ijafss-fswtcss »rt?tcsj stss 
Wtf®c^ ^S1 Sts fl si, CS SStSi 

sstsf-fswt^si ntssii ststis \ ws- 
s^sji ^fls sc«f sc^r sstcsf cs stes 
'sstfse® syf^ps s^sji esev scsri, ^tc® 
ssts scsi ^tss ^tci I ^stss s«F*rt* 
css^s «Fstl stress sF^sy ms^ csl 
stssi stst^fssTs sfs®s I fli cm 



3 jfcir w fiwtwi 


«tfli m-r? 5!-*t? « 
vw »r^*T» w '« 

c^ c*r 

^rw I ’5^'CTit «rf« '« 

wTffl ftfli Vfi 

«fC5IC^ f^t»r 511 I 5lt5T 5^n5f 
—c'l^u n?ta[|f®a '« 

51^^11 cm fed 
cw<ri I 

f5fV«v>iiif >rt?t:’Tr catnif^, 

f5r^»it«r '6 ^ 

^t5« '8iHf^ ^tvi fefs^ 

sr*, ^t5i ^Or '« 5iT%c«r5 

?rtl '«?^tC<f *r«t5T fe^*ft?51 

5Ft?i*i I ^r?*i, ^tfli 
«(f!l^^?l farn? 5FW 

n^tcflir »r«t5f“niffe9 5ic<fj 
firca« c’JWfl ^tfl ^ffe ^r«5r 1 

>rt?rfr^T 

cmm ^fjfiHii ^ 

^tnvi fe«.*rtT5r ^wjt, 

hprdu 4r« 

•rttCTHFW sT«t^5ii ortc^i 
•fftfUsit? »rt?tC^T ^ c?!t<r 

▼^1 sr«. ‘fla »it5i^ 

’T»rrcw cat’f'srT? n^twa 'irTfa^ia:aF« 
c?ira vai *rtca 1 

tff. c’^t?!, iftw? cw wi ^1 

c^Ttf c?. ^ f^ffe >f"«1C#« ^ w 

?j»i '^a'ai«*rft;T wauri5*l 
¥«( <iife ’ftaw ’T*itar-rawt^«n m~ 

f^attfi ^ »rc5^sr I c^ »T^ 

catn nfiRtci ^ witfvf 1 ^feti 
—c*fl ^ catena ^tfaferar c»t<f 


«rw #rai «tt^-^W5Tm wwr t^ 
«TSft>fhfCfi m 

fe’m f?ini <tc5F5T I fe«nife ’iff 

c^Tf fw® catena ‘ftfar’ tfftcf aal 
nt^. cn cwm «nfa <fl*R « 
^fa sTtar ’Ftfi, atai <5? aw® catwa 
f^f fff sfcaa fi I <2tc?t«Ff fr*i ntar- 
*rta3a a^-i’stfiffi '« av nfIfFi ^ca 

*fafif4 (Genetic coun¬ 

seling) cf ata ajail a^ai envs nita 1 
fea« ftfa-5Rt5i *?fl afai’s fw cfff 
’ffafefa fafwa fac*ttn ’Ttataa flratarf, 
c^afa ^ '« «fcat«r^a fwcaa 'crfta'e 
4¥t^«ita>9fi ftaa^atffeif fea« wta 
mw ’ita ftarf^ '« Wn¥ si«ita 
‘"fTf^ajlf’ ^tn*r ’Faata aftafic»if 1 

nta^faa’, atf^ar « atfaf^’F ffv ffca atai 
fe’1^'8*, ^tcfa cfc^ •^\^' ’ii'if? 
^Fca fiatcfcf «fca'^ atflta sfeatw^a 

'©if'^a »iaitf ^ atai >f«a fca 1 '»tif a 
nfafnai araaca ai*ftfa« afac® caaf aatai- 
af^'« «itlan« atata a'*ia^a m ^ita. 
fa*g^am mm cafe 1 

fenfafeap «ifaaiiai itff ai win ai?8 
fea^ faata wzw "^s- •tin 'fta^iacaa 
ffi mnw ’ratw-fs®ta^ fs^i ’fcaai 
»Tati:8F cffi ata ca, ^^^af«¥ 

ataef Ptfvis l[aca’at ftaaf^-sif wm 
«t<staa fa ai «aa^ faatf ^aw'Q ^1 wn 
W’f’i^ta fe^ai ^laai^cFi w 

cat*lra atai *nitcat^ntftaa fta 
wn cwai ati, ffca^ ffiiar .w 
ajffean ®rga mmw >iita fe«.*ftfa w 
atcf a I ^®an w% w 5if«ata nicaa 
feifrf adf ’latar-aja^ amfvftfel affe 



f^vi « ft^rt^«ir f5f^<^« 5fr^«fi ^rtcv, 

Vflrs 

S<>»rtrf^ «rtf« 

’Tftir®! *F?»:^sj I »re^1nfl 
»f*it^-’jj^*ri ’!ft¥i ^fF^® a, «R^- 

wfay ftf5p*rc^ »r«Ft»nt -^fap ^^«| 

^tBp iRn^^n c^r ^^^ f?3r 
>T>iTw-f’Twtt5r '«t»r n?i:^ i 

c<5rna a^-r^tat-^casa «itfa?tcaa 

*ra >it?caa catma 

^«.nf^a Ttai « fearatfa^ta ^tfSif:® 
aiam catc»ra ^ at faracas 

t«s*rr^a vat w at ^ta aft[;- 

flsama^ «im «n:aa? cm^ cata ^ai a«a i 
ftf^'vai-faBsra'«'srwaa-fasstcaa a^fa^rca 
cafsajta CB^caflasr atca 4f a^a atata ®ia 
I -fiata a^sp ?a ®ta 
ajtratr^a ^taa uawi •sf^fcar 

ailxat® fifaa a<aa^ affTtstatarfetaifwi 
catrna ^ai ^rea vraa t faat^- 
f^aiata ^ca catalSa ^ra ate? i 
^aat ca aa atauaj m*\ ?fa, ^ 
*aawt^caa a^'nM *ffa<j«5 ?a i ?rtatiaa 
aa*tea af^ c?ta <a?f8 faeaa ^aaft^caa 
a^^ta at:?, ^ta:acat%a? faat?-fa*j?f»n 
c?ai c?a, ?:? atata?a attfaa tan% 
ar^ <aa^ ^ttaa aa<a aiat5Vfa?^a 
aita-a«r«a aear «t?ta ata i ^awtfami 
at:?a, aia^ttwfa fawa atat fStafiai 
iw^tsr dia«rrtaa!5^ atra? a^w cata 


C a^a aa, »a aaaji 

arffa?^ art:?, ^tewi aw c?fa?:?:^flit 
« aimt^cttcafiai ^tiftaratar i aata^ 
aa cata aai a^ca, catwi ^aaa 
?at cac« at:a i 

r5f?Mi-fa«it:aa a^atca 

a^nn’® catena «rf%eata ?ai a^a 
aeae?i al^ea ta^facaa «i?TCa a^an® 
®tateaj5a cafTiai 'fi??tea ca^faa ^tai^i 
at I a^'atca ^tai laa^faaa le»?aa 
<ar^*t ?ea fia^taa at® ?ea i <a| aew 
a^aa® fttatf?faai catena ?ai ^caa ?at 
cae® area i facatf?faai cat%a a®« 
at®tcaa a^"aca' *fl:a a^e? aratiJ ^tea at i 
aateaa c?ta c?efe caca catena 
catatiil afa«rt? a®«?aeaa ?ea atat ati I 
««??tea f^eaTfafaai cata^a caef ^lesjtasta 
?ai aa^ta faaa fwa. c?a at-a®* wat^ 
^tatata am ®aa artat f^a at t a^'area 
aapaa cae? ?[itf^-ffcatf?fa? ?Ttf^f 
atea ^a? aaM caa ?ai ?cae? ( (al aatn 
cat^fta pfata arcaa ?faea ffcatr?faai 
catae? aca ^taata ®aan aitaat cant 
cae? I 

nieae?^ «ftca ca, ABO a®'-car^a 
«tnta«c®a ?ca a®* ca«aKa«ata artatea 
aea^ atai-Paf® ae^» fa? ta? a«^-c«a^a 
ataaj? ar?i ae^« f?g f?f ca'c? a?* 
a?raena ^?a a?j ?ai caeii •aa ae®' 
aatc? Rh aas«-car%a aiata??®! i ca aa 
at?caa ae®* Rh-ajft^cara ate?, ®tc?a 
Rh-af«ff8® <aa^ atcaa ae?« ®i atc? al. 
®teaa Rh-cacalS? am ?ai caai caci 
ca, a®?ai v* cae? b-« «r Rfa-afaf® 
»aaa a®?ai cae? a» wa Rh-caeal® 
cat%?®» I 





TOT TO frotwi *1*^ 


nfk CWt^ Rh-*tf«l8» 5JTf%«l m Rh- 

c«rc^« ^l^jr oftf ¥ii 

wtir fn *11, 

*rtrv Htc^ *?t ijtf 

I iiv ^9 ^?(tf TO 

<*r^t«t Rh-*tf«iB« ?(5! 

311, w 3F»W *fRl*ltS{ 

f«I «rjtf*&c«f3j-«ritf*&^f®ii <ar^^8t?r 
ftni f«tf 3T«f^5f1 <fTC^ 1 
nf? c^U Rh-c3itnf5« 
Rh-»|fi»{g® TO, 

^tTO '®t9 W 3T^t*l Rh-'nfarfB® 
fCl «i9r<sr?«i TO I c»t3i c^u (?fcar 
3T«tC!ia Rh-^itf^&C«fH sjT^ta •^?tc?i 
?c^ ^Ttt^^f®« »!9 TO I ^fl^sr vSr 
«rJT^^tc»i iifir 9!8'flpa*l ®ta 

c^fsr Rii-'»rf«IB« caf%^«i ?it%9 
CMc^ ’ll? ®tc<F ^9 cvr'ssi 'sfTO 
3f^«r5t*r9 ?c» 'sci I '®t?t?l 

'Ij ?irg« to 

*i«tr3rii ^V9 f»it-r w 
3Fft#t»fHc^ 3«l ¥C9 C?f 3Tlt4 

^<r^i nvtciis to 'ftc®! 

^"311131 f6r^»»11-f^«i1l3l?I 9Hf®C^ Rh- 
i^^carn^ii ^»Tt>««r9sr^ 3fitC3rt 
cfltw •rf«>itc*i c^fn ^ai w i 
3it9caa a®«-c«i?1fl 3!C«r 'mw c^tsi catm 

3T"# «TtCll f¥ 3n, C3T »TTO cwta 

»RTOi a»irfi Iwtt'Sa fwt4^ ca'^rta 
aat^^r cafac^<iJi ca, O a'ff-carfta 
aj^aa ^catc^ata a^taata aata <sraa®i 
TO av-ca?ta toi[% ajf^aa ^tna*! ca«||( 
artfaJi^ ajl^aa a^"ac4 Wara ^ca 
ffepF^awai afatava a^-raas catena 
a^anf^Ti TO® a^, «teaa 9®atfafta* 


9a aac® to® sjarala ®aT «fafn war 
TOa aticaa «ia^ >ra ®aT ait® ataa- 
®»ntca «catn aat wi ffeft^aviaa 
aafwaa aif^ata ®ca ataa-a^natai 
®t^8 ®ca¥ aana 9iial9a ann ait® TOa 
aiaca i ®®at^ TOaa-fawtcaa 9af®c® 
ftena®; ataa- a^natai ^c'?fa 9af^c® 
f5f%«.ai-faait?ltaa ®aata ®afla\a t 

®'9ai « ^»r®^®ta 
9afa9®s ®tcataata f«f®c® ^fwaa- 
f^wttaa TOtnfafir ¥ ®ta ^atcaai 

(Limitation) aac® a®aT ¥ai cata aa 
®®taf®¥ ara ai i 

yfa-f^wtea aif^ atca^ afcaa 
ca, ¥faa aftaTfa^a to arfa ®t® '®ca®i 
atata ®t® at aata TOtaai ca^ll i atcaa 
fie® ac«a at®. ®f^catc^ta TOf® «rcatn 
¥ca caai caca ca, ®ca¥ a*)® TOta® aa 
ai, ® 9 fa® aia« cytearfaa*^® atwi at® 
aa ®aai atat«fa««® aa ca, ca«fac¥ 
aaaa ^a® ®t® ata tcua ¥ai ata ai i 
®fSia afaajfw asai aaata ^ai tc®®, faf®a 
®tt®a ®t aai taa^ ®ta aat 
cac¥ ta® « taaj® ®t® taa^raa aai i 
fa® ca c®c® ®a^aj ^af«ifc*54 ®tc®a ®l®a 
cam ata, ca cac® ca^faca ®ta®tca na"^®! 
3n TO a^a aw «ita« ®tc®a a^aji atftcai 
tfa® fa ai, ®i f^asatcatar I 

^®a aataaf^caai acaa. ®^acaa aa® 
all acaj ajatfa® ate® i ®\aa 
aat® ttai f®-aa-a-ca^ catcaai 
f3F® a^acaa a< f^-®a-a-a cro ataa 
^3 ata® ajtaa i at®ata at TOaa- 
®Cfl (Mpiiecular g«ae«ics) |«r I 





-rt^rtw f^c-rtum <«^ 

Rft¥ /r¥ «rt% '« 

hPrclnr ^«tf«r¥tfl >itci 
¥i5?t?i f¥ cnn r 

¥tCT^ «rw^sT-f^«tc5»i <rc^*n f¥ 
^ ^ wi? jre«iT 4t*fm¥t¥n? «rti?f 
c«i «*¥lB w«i 5if 1 ^ti f^fww 

»T'«C¥ ¥fC^ 

f¥ ¥t¥l5Jl ? 

sitK^S ^«rf?¥ 

5ftc¥« ’f^sr. gc*i^ ntnur ss 

oJtw? *if^ Ji\ wtai c«t%- 

¥tf ¥tC¥^ 1 f¥l Sf^ ^^r-tlj 

*iftc=?c*ra c«n:¥ g;*?? 

»rti¥ ^•N*t«ftai ¥tCf 'HOST'S «rait^ I 

^f%T w-c«t%s ^?*rtc^a »it?tt^j 

car%f%«tn ¥11 ¥i I ‘«^ i^'-car^ nf^wcn?! 

5IW «fli:??r §^?itf^[¥t?- 
w '"iNtcffs srt^fi I C¥t5i «tf^ 
C¥tsi fl#-cari\w 5111 'SI 

^r'5l, f*f«1-5|t^1, SfltST-SI^f^ 

ftfw wtf%? ITCH ^g)¥ir 

'•TH^tn IfC^ I ’BCV* fentHtCH 
SFtrsfl HCHI C¥t5r¥’T nt<¥T CH’HI HtS =T1 I 
C¥t5T SCVH H^HI *rfl¥l ¥CH H¥C« 

*1tC«H C¥t5l 

Vf% H'5^1 c¥t;^ carn^Ti—fsfn erne's 

ntcHJii 

<^i t5^ ^tnr c¥. ^tHtcHs f^if^t^icTf 
tf^H-fHWtCHf *ftir®tf5l¥t^ m HI 
3!WtCH5 C¥tH ^tH CH^ I STHJt'ft 

<H. f¥. H¥C^!r, HtflH 

f¥f^C¥ iV ¥flC^ W CHHH 

tlC¥i OH ¥fHtH SfUtWH, CH HH 

*«H«1VNCH ^ HWfl 


¥«:?, HStCHI ^ '¥ HHRjr ^W9 HW 

c»rt?i CHC¥| '8 «rtft%¥ ftwtcH 

ntHinl ¥Hi «rcft¥H i 

HtCHtCH{|,¥Tt»! OCH^Hr '« 
*r<jj:*in5r chfcsHSw-hh cH, 

8T¥ Ht *ffH5rWfCH «t>1 WtH HI Ht¥C»f 
fwtCHfl HtHtI 

'StH CHCH W1 ¥^-T 1 H'8'HtH 

ftwt^Cffl STHtH I 

fqfH fHWtHC¥ CHtCHM, fsfH ’*tl HCH- 
Hltf f^WtHC¥ ^rcHtn ¥CTHI 'HtS 
CHtCHTsr Hi, f^fn nl fHWtHC¥ 
fH'5tfH¥1 HCH HCH ¥CHH I «l¥-ltt^H CH 
-rtHI ^H-fHOTtCHH ¥tC¥ HHC6W CH^ ¥%, 
C»fl8 HCf nfSHWtH I C¥tC1ll5c»lfe (Quetekt) 
<2rHH CHfHcnfiC’lH CH, Normal Hi Gaussian 
distribution Ht?CHH ^W^l '« «flCHH 
fnf^ •rfHHtC^r HCH HfC¥ I ¥t»l^ 

fnHtHHH HWHf^ HHC¥ HCHHHI ¥HC'« 
Correlation-(HH ¥1^911 HTt^ftH HCHflCHH 1 
lftH“fHWtCHH H^’^c4 CHHH 

Hi'S ¥CHC¥» HItHtH 'HfH’T^HTtCHS 
5T^"^C'< «flH-fHllfCHI HtH'S C'SHfH ^ 
C*fCHCll «l^tC¥ 4¥ HiCIS ^HHfCHtPlH 
(Symbiosis) H911 CHC^ *1tCl I 41 W 
« «r«rHH-^f CHftHtapiHH fHHJt« 
¥¥l •HW ¥«1 CHC^ •rtCHl RsfH 
HHCHSH—"Biology must be handled with 
mathematics but not as matt^matics’** 
HW® CltCH* HTtfH^H CHtH ¥1C'5 
¥t¥ ^rTHtCHH OmtH Wl 
Don’t marry relative nrt^" 

¥¥Ht¥ Rci ¥CH1 Ht I HTtHtCHH CHC-f 
fHC«fH'®J ffiM «tHCHS Wtai 'Hftf 





4iff firt^ 9Titsr-^«f^ nr*!! 

csj% f «rt*rtr?fl 
c?t^w 4«R3r-fVwf^ ®l'?r Grt^t*j ?rt^ 
cff^rmtJT c^t '■ri'SfrirrHi 
cw»it«f5ii:^ «»l3 JTi»rtc®i 

W '5tl ^«rT 

^<na sftftirai ortorfsf ca, 
^t^am »im faat^ wt^a- 

straj faatcij ca 
ifai»it« area, ^tc?a sriar 
iS^taf^fewtfjT’T cat:»ta «raa ^1 ca^ i 
«rfnfa^ta faf^^.’Tv atartew 
carc*?ta ^att*! ^riaaai ^a ^t^faatraa 
^Ttsttava nfama 
airacisf i 'art^f^atr^ra ^raiai 
faca^taar ajars^r caf, 'ortattaa 

cs5%a acar a?a faat? 

5*ir« 5»ic^ ^a^ta ^ ?ratf ca, 

ta<R aar^ c’tcat aa ^T^-catcaa arai 
fratf >iitaiaa -fata ^»f 

fta atc^f ‘aa\ ^1 atatfaa cata faa 

arottaf I catiita ^m.9 >® afaata 

arwr f^tcaa wtai a*s» ^taat^ 
’wata a?ai f^fa feota afarsa i 

atfcaa ca aa ^apalj a^-rt?aFtaa atai 
^fi^, ^ta atatfw^ t5^ aa 

atafr^l, afa ai ati:aa as catraa afw 
as ati’fi a?a, c^fa^pi l^ «rf^a 
^aa 'iitatiaa art^ ai atac^i i a^-ftat- 
»a <« nfacar^ aaaci at?taa fttww 
aiP? 'etii aflcaafa^ rata 
^PfdFi ^f^ta caaa ^at ¥ai ati ai, 
C9H^ a^itw <t^l cfta ^afnb'e 
W at! afar, "ifv ^ a^^faan 


ca aa ^apt^ aatia ca^ <ftitara, ait 
n%ac*ra ^aa ca atraa^^ fa#9%t, m 
«rat^ta ▼ai ati at i aftcac-ra ^f%c^ 
aatesra feafa fa^a aw i artf^a ataf^ 
« atatfa^ atar ^aacaa wc» 
afacaa a# aai ca cata atcia 

▼^aj I 

'•▼ai batata ca, fafa^ai-faaitwa 
^aa a^aaa catraa flfaiata 
a arfafaata aai aaa acaci i a^aaa 
cata artcatni aaata «!< <ii^ aa ca, 
aif^^aa faaia aai i cata 

a^aaa cat^ ®Wcaa atcf fata acaa 
ai, tsta«ta ati ^tata faata ^ca faa i 
facaa •afalaa af?:«tata cata la ac^ 
ca «! cata*i aca i ata'ta aaa^ 
faaca ^^nt^a aat^ attaa ai, faf^ 
■ai ujaa ajaai aat'® attaa, att^s fatal 
'afa^aa ^ta acai «rat-r at nta i 
f^fa ^a^faa ^^rtaaaa fata a^nna 
atattaiSa cattca ^ ataa ^aa^ 
fatatfafaa ait^^a «rtita ata ama 
f^tatfafaai cat^tta ^tcatai ataa i 
cafaajta cataStaa ^1-rataa1 •aaa'S att^ 
fa, aatfH 4^ ^t-tl aai ata ca, 
fanttaa 4iataataai ^ical'fa ntta \ 

rtfaatta ca aa f-ta aw«i aw, 
^ttaa -t^aai i-attaa atai a^-m^ 
cata at faafa caai ntaata a«taai atca i 
afa 4t aa fnasfata ^faatc^ 'atata 
ai c?a«i ai. ^tataaatw a cataaata 
arcaa awa ataa aai aa i cat-ta 

a ataaata faa to ^Pta aija^ 
ai, faaata a fars-al^a f^a 
aaal cata ^aata ^catar^taart ca ^tti» ^1 





▼JT^^r ^1 fini 

sijtntCTr ^tsfi ^ •ftfs, 

^ ^t^tpri cvc^ or^rra I 

carawi -i^farrPi^ ^^n«rhri-'?t®a 
*n c^ «»rJTt¥ «rr*n ^wftcnsr 
c^, «f«Fst-f^B>tPTfl wtrsnf »rWtnT ^t«wt 
»R« «N « 

fhi«r« ¥«i >i¥^ ¥W. f¥¥ 

4«?SR-f^ts«a cn W¥ 

¥CT cnoE ( c^ «r¥fe farwa 

wmi fstaft¥. c»tI f¥*»r¥ *tftOf Ptl"*! 

¥fl W I f¥¥ c^rci C¥, Huntington s 
chorea-a ¥t?it’¥¥ ^t^f»r¥ CSN sUfT 

¥?1 ¥ta 5f1; 

c¥ ^Jtfv ^1 ^f-ii; 

(Reproductive 
age) ¥r«r¥tPr^ ^c¥, cn cvpi 

fMtaffat*! f^-rn¥ hftfeTC¥ (<i¥ n^tnr 
¥51 SI1 I 

Ht?wa c^'?ta wt’T cat»f «r»fi 

fwia wtai I »r>ii»rt«atf «r¥nr 

oi^af »!ntc?n 

4¥a f¥pn( ^ I fVi ¥Tai 

^ ««¥|8 «fiw fsm ^?5r ¥C¥, ^f^s- 

(Phenotypically) ^tCf« 

»pit¥« ¥?! srll ¥ttar^ CWZ^f 

W5»«tf^¥ nflM c?¥fl ¥^!ri ^- 

lt¥1 c¥<f1 C9izf c^, catena 

atft¥at ^ ajfw w*fvi «ft¥r«¥ 
^¥ a(faai cnea ntt¥i atai 
enn ^r*if^ata fnn wvtca ann 
¥ta, «tai attenfaai n^ifa^ wn atn 
¥CT¥ nitcnfaai catm ^ti¥t¥ ni m, 


w atai at¥¥ na, ^tai ail eaten 
artwt¥ nai a|«fnn¥ ¥ni®n ^tata 
caf^eacia ca, ffiia Ntacn «tai fwtna 
ai^nt® ¥ateai ata. f¥i n«n^ Iwra 
¥ai ata ai, nfaaj^a aa:n ^ fleaa naata 
«rtfa#fa ad i 

^ « «rcat¥a^a f¥iaa «mttaanca'« 
arena «ia?faai ^rteai n^, cat^ 'a 
itncaa caaa a^a «t¥nn, fanraa « 
faila^ ftnena atai la^ wt^ ajt aat 
at, f¥i atficaa enraj asi fa aea naa 
aeaf ^tateaa nnj fa aca? «f«ff<.fa 
aaeaa atsja «itaai 5tl ? att^a 
at^eaa fa nn^ aca? cni nna ai 
^aftliaifn fa atnn® ? ca fnatR aaea ? 
fafa ca nnntfsa catca ’^ntan ni, ^ta 
fa fn"5f®i 'ntca? na «fn >£rwan- 
fawt^caa naicn fs? aca i 

ateata, fa«tcna ^faa ntata ca 
na a^ sr^na-fawtena na"nrf uiiJfcan, 
^tai naeal «a| fawteaa wten artljra 
ni^cani atea atea «in cacn 'sei, 
£fifaa-fa®itcaa fa ^rtaafl n^ ^tca, 
ai nan fawt^a ata? fl 
¥?[ ^aa ca\fan, ai ^tna lanfn 
a nfanat^ aftaata 
mita atn cnea <#la at*ffieaai 
tffsta aaeaa, na wteaa f«fa aenr, 
“Know thyself” ( ^tatcaa cma «t^fa 
afaata antaa, “ntnrta^ ftfi” i arfata aea 
aa, «fwaa-^wteaa neaaitl f^afai f?a 
fra <1 neaia nen 'afrea ateaia i 





«rt«i« «rt%9 »rt 5 tc^T f^?|v 

*tfv fe^ntnsrs ><i^l5 *i^f^ 

»ttcw 5r:«fTt I c^fc’F's 

‘flt »ff^ fe«,*rt?sr ^si i 

or5t®T«w c«tn '« 

^«irr c^r »i-Ntir f^^Tv-tt%i^ 

«fcit9f5i ?nr ^tiw, ^1 c*c:¥ 

^«snt?^ *rrw 1 

Wl¥ ^ttW« 

5fi, ^tt^?r fi!5f»i« ?F?r«»t5 

^1 

fsurfa^ ^?f^tir cnn-c>[¥f« s»tc*i •a^fS 
tar ^ 1 ^5ii3 

*r»>if5f^«>*r^’t*t «tnt^ c?i^? 
*t*ijrBf?^*itw »rr'!Etwj «if*ra cwsii vaiS 

^1 ‘fl? 

c-R fra c’Tc*! '«rtata «r»iTflff«.»fta ’rtfttai 
cat^a cfcf aa aJTtcis fa 1 
■rRp §«>ntfcaa ca a^a arf^at® feaifa^ 
frarf, ^tr® ata ata n»iif6f^«»ata ^rratara 
fra ai 1 cat^ a^ffa c^ta ama, 
^^faa cna*:attca ^ naif^t^ fa^jva^ 
aaaatf tai atra 1 

f¥fa fawtaY '« faftaatta acaaata 
▼ra 'aatfa^kaa calaajt'a faf- 

fattaraa vf ^a caf®Piraa ®T: arra. ’aWa 
«ia^ cffiffTta! ^|%^hitfi^ ^traa 


®t: cata^tai I. ’®tatr^a fara'rH ^rcaaai 

nftatfais frarf 1 

«rf^ata cwai cacf ca, 'strata ai 
tcaar^T® ^i 8 atai 

aatcai fra kaa*c§t® siB ca ^traa wtai 
atra^, '®ta araj ^faata 
fa^i< 5 .'»if^ «ratff^ fa r <aa^ 

aaratraa ^*fa at^caia ac«F <at «rcaa*n 
at^itcai fcar'fi arafa «rta 

^•Ssf^rsa faf«a atca ttaa ^ra fa^Tv»rfwa 
nfaata a"»tc# nal’Fi a ai frarf 1 

cnn-caa^ 1 a aa!B at^ataata m 9 ca nfiiata 
fa^T^'“ffea firratara fa, ^ta fa«a ai 
a^'s'a fasTvaf^ ^^'stca nt'sai ata 1 
aprasfia caf cara? fa^iv-if^ a^^stCfa 
CB^l «itcafa^ta afata ftact 1 ^^rat^i, cart 
taai^-aft* ^«sataa tea ^twi att»itrai 

fran 1 ^ttt^i ‘aa^ «. tia caf 
cart fe«.aa fa5j«. af^a atftrai cit^atrfei 
aatat«itrai fracti 

^ra tr^r^a >Ttt araaata »ifafa 
lc«iti§f® aia^® frart 1 ^rfea 

atntafat fafwata trt ^ ’It*! 

^wtrlr® ta«tt« fa, asta tr®?^ fai[Tva% 
fra atet 1 

fti a^a ntftct arafi® aa sirtiBata 
^catrjt®» art*! ^catcitt® 
attt art tta ara ajraa arafta 
tat atra t 'ft. tHtfn tta 

c^tm rafijfa^aw ^atft^ar fta 





*f«r« ifaci I 

c?tn c’fcai ujI nstf^ «fcstt»r 

ffjfei ^•i*? *itts I <«« f^^cf 

f*l^"R[ ^<t?r *rw^ 
*it?:’ra c^C'i n%T^ ’ffll fc^ i 

ST^ 

*<1^18 ?t5-r ^tA <fl5Ff8 

^zm^» ^1 f*if«ai-*f?l 
afsitijtsrW 

c-(^fciii I 

8115 I8^8ir 5itc^» 'fll ^siS 

C’Tt^a si^ C^’IC^I ^I3i 
fw fw^ CHTC^ cv»Jl ^5 1 nvIlS 
5-'st:’f I ^tcn «ftc^ 4^18 

TT^rt^, «ttn f«5ij8 
I staii:^ cwc«r 

^«|8c¥ "n'f ^?ic« ^w( §'«? 1l^ ^c*i 
^it8 ^1 isftfsfcir a!r i ^] 5?c»i cn «r^ 

<l|fi8 *vt4 I ^laj 

*ftt9 fv 1^¥ ^rfJitsT 

fVi ^i!8f Jfcflf ^ f5i8t? cAzw 
^taif8s ^atnP5?i «r'Nl I 

(fli ^c8cs??r ^f8 ft’rnt'st't 

?9l '6 lii’fls «rt^fs¥ w I 


f^#5l wM'v 'W^>i 
fsr^vjtn*! f^f^vt»tntfl 
c»rfpt3tw ft: «iTt«it5r famtft 
^1^5 fw, <flc« ^t^c«ri 

w *[191 cf«ni wi ftt'sr^s 
ftt<r ^ 5n f tt^ ift 

5C»I I 

ftsft —43? »Tti5lx^y 

’TiT'? ftssT ftt« 

ntsc’: I ^*rtc5r 4^ ^cas 

'9% ftfftCT-n'?i fttan c'f'eai 4^^ 
^a!8 ^¥»i fcani i 

m(f% »rft5'4t^ 

^c8c5fw t§ta^it-iyt*i^H^8i{3t^ftfti8® 
4f{8s»55! >,€••,••* nt^a 
^tsfl c^t^ll ^CflCfsri ®ft*l^85i{8 

ftc^sfacf® -ffip-rt^ 
aw ^mi ata i 

4i8a wta\ ata ‘i»*b'-4’, >»•• 
faftc«fa ®P*t^89«fta a^wa a^^«i fwi 
4| 5fH^^fl|8i ac®a ^§fa8 

ftca 4aa aat^tfaa®tca vta? miA i 
®ft»i®8«1&a ftalaa4 ana aca 4a^ 

^t-n m ata, >»n atwa acar 4l8a naaata 
^a* ^vs ntaca i 




'« c*rrm 

(>»«»v) ve c^?far- 

«r^t5( m ’Tsitntcs?^ n«t TOI 

I ^tur? 'iif’sr^f 

fHr^«t»(Cfs ^«fjtn¥ ®lw c'«tt9tsii ^^sitr!( ^rtffsr 

'91^1 ^afST 5g[««ltc|? dfl^n Sff’^CSf 



®t: c^tfij ®t: ®ts c<it 9 t!rl 


fi»R I cnt ff’itr^ ntf, «n w 

^«fTH¥ cftf»^ »H3Tt»{ ft§ '^tc^ >*«• >rtc»i «»<rjt*r^ 5«c*r<rw 

5Rlt«=Rt< I mm f^wtw CTtn»! n^m »ttc^ ♦ti 
^tm c^^»i '•ff^wtsr f<wt^ c^tc^>i 

*rt« ^1 WCTtf, cTOfSf cft® fsi«f1w *it« ^8c»f!r I Jrtc-i 

<8^ c^i1#sr »r^w8iH '»t8 f*cmf8*f cif8t5it« win ^j» 8« ntw 

»rcii*rti ^v(\m wtw i f«sr- f»f% ntwtcif »rtrft« 

w^ w| «rTt*r I ttn c^w ?itwf mt mm 





»lt« ^CfSTl >»«1 ntW 
c?“f na fsfsr wtac^ir *ftft^ 

W I V>lk sTtw Iwtwi f*i^- 
*lf! filftirtui cW f5f-4i^5. h. 

»rf« ’"Fcwi ‘«i*f?r f«f3i vts^ 

^ fsjw cT®tca*i 

I*itlf5^^ nw c^cs»t<if^ciF cnt^ ®lr«^ 
c?t»\i ff>Ttca ncaan >st—n 

ntw c^fasF fatfavf»!tw wffas 
0R>rta[cn csitca»T ^sfaV ^r^nt's 

a^Ttas^-fawt^ #a «itc*i^!9r«ta »«« 
^«fa wtitsr irtaaTi ¥nsf I 
cwcJitar »fwa*rtf 

ftc«jJT '«a^ c^ftarsiicv cn faaca ^rcasr i 
5Tti«ia na catatai «Ra«ca»!a 
a*rtaa fawtcna 

tffataafrn cat^«rta aian <fla^ n«»* »rt*J 
csratcaHicfiin ntc«> f»fa atfafa 

^atrla ^ll>i.^ar>Ta fttfa^iaicaa «^a- 
fawta «TaTt*ra'-*rT*r aw at*t 

«fla^ c>it «tc?t wtcaai 

ftafasruwa 
fam^ lallfSIt^a 5Ta-^faa^t'« i 
»>«!» Jiiw ’fitamta alB«r vaifaai fat- 
ftvt>ita ataaata aj^^ atai atfc" ®^a 
catatai »j^«raa »i'^?5c*l 

a^^nwa aFiaa l at*a aH- 

«lfaa ^atatwa ^i^-ifai-ra, ai «ta<»j-na"aata 
t^. <ia. 4. Tca I ®^a catatara 

ifwaata ac»ii» ataacacaa 
^tnamtrat fafa fa&fjF'e^l® 

n wa f rataa i 

»la catatat ajf ara afa*ittw faata 
¥wcia aia^ ^ caw « •a^IS 


aitw I ?-aaa amir atf^ ivatria 
atafivf djaa vww a i 

iit»rm itarW !^1cwat< 

at-fm 5?h:aaat< a^gatca atf^a 
^apatcla 'aitfn^kaa yfafta 

latfg®^ aia» caaa-aa atcatiffafjta 
cajcajSar awaaatwa ^faa^ I ^ta 
a^ata aaa 8> aaai ®^a a\waatc<a 
araata at*a, a^anfst ^aH^j ^alaa 
a"^faas ^a aairta aatata i atca 
f^fa ^ta awaata atai cwata, ^tfatat 
«ritfacwa a^aii. ^ta car%-fac»ra oaa^ 
aia-^a«rta atai faaaw c«nl5a 
faalfii^ aa i 

^ «atS c^tfar 

aatS wrafa^ catfaa a^ata aaa 9^ 
aaa I atca f^fa Ifaawa faa- 
faataa caia aatara at®ar cqa^ 
>a8i atia vacaa faaf^ataa caca^aa- 
aatsca f®. fs^St at® ®wai 

fafa fal^a# cil» uBf^ataatata '•ar- 
cafaw^ claca ^wa aatacaa aaatat 
^artaraa ata cataata araa i a^atca f^fSr 
vacaa faa^wtaw «tta-aaticaa awta®- 
aca mTn^s 'atwia i ®la catfa ca aitaf 
fawta ifac®a a^catif antca ffir® awtaa, 
®i nw. tta aaaartat f^aaa 

acaaata fai ‘Ita^vta ®ta. ««a. «a. 
>raff® awaatf f®f2r fawra aRswa 
afaaa fkicaai ®ta. taa. <«.-a afa- 
^affeai f^fir ®traata « faa'taa ®ratia i 
^fa cafifwwa, c«fti8a *a1*a ®tf f®. ‘aa. 
‘fl-i ati cac® atatafa® faw^'a aaa 
®ta faw ati nr*» <aa. i 



, 


®R'Qfet=f 


^9^ t JS*r >ff’V77 




«Utf^^ r-(tl^ « C^t»lT*f 

55 »5<f I 






(TSlSTt?! sn^fl ^ ^VV9 I ?l^ HCT- 

»rwtt& ^\ W5^e ^»T cif'e^i mir, w 

^fk I «i:5i-v?ii 5> to ««i ^ I ^^^k 

^ c?it5t ^c?r 05t*rri{ to wi 

CTtw»»^ itfiftc^ ^t? to^ ?r •tl'SKl ’qtc’i I 

^v\ ^rw-^1 ^rwt!& «»41 'fe4-C’y & to ««! ^?!OT *tt«tl 

nt:^ «irt I dirtf-ii?! »rc«f 3rw-^?ii »r?'<rTi c^n %*r i un^ 

(?itM^c9nf c»tm ^t«f fwwl ajcsi ^v\ *lt'«1l1 I 

<ii^?r «it?[ f 5^?r ’fwtf ^»iff— 

► »R<riti& ^tw i c*m s> »r^<fTt«firpif fiit^ 

» «l«R1 »-uM il»', ««i, 84 '®*t cw^r-^ 

«frij^ cwc? «*i»pc»i atf-ffft %^i %sfi «rrto^ •, c*i^— 

i^«845»‘^SXJ»->iXiii.5»5>i 
i^'084'i»‘^!> X 

i%'084«>*»«» X ==«'«>'»,«®®,'0®'0 
i^«84®‘»J» X 888,888,888 
j^®84®‘\S>X 84 = 444,4^4,444 

-If-- 


1 



« «n%f>9 ’Vin ^tC¥ W^rs Cltl^H vs I «(t¥¥l¥5W 

vs ;vtc«n ^rtnnr ?in c?t¥ mPi ctI c^t^twi^ 

«i^, 5¥fi #rir I ^vs W¥»r i sit^t¥ '»nr wfW? <«¥ cwt^ ft?, 
¥<tt»T ¥lT¥tC»r rnifl I 5^tC5?l ff¥^1 ¥TT¥t(?*f I 

‘«¥fr C’ftCiJ^ C^mi 'il’Sfft I 'e^ST tft'Nl <!f^ \ 

<«ti »itcf ^ ¥¥1 ¥ ¥¥ ^ • cw# >rt<rT?‘i¥; wt? 

irw «iTi:¥ I ^sj?{ c¥t^, »[t«(tiW 

«rt*«rm ^ m ^tc¥ i 



C^fl 3(1 ¥tK^ 


it ¥ ^ ¥T«mi tfl¥ C¥T¥1 ¥[<j'l5art¥ft ft? ^C¥ I 

4¥-il¥f^ f«ft 33 ^ C¥t¥ Ff^wt *1^ FWt Ff I ft? ¥tl WHT 
^’FtCill «l|^ ft®¥ I ftt«F ¥TC»11 

Fm I cwc¥F '3[»i5itF c^cFF ^ « ^i¥ft c¥T^ » #t«r ¥ ftch ^fw?^ 

C¥*t^«¥ I 

r*it¥ra «nR •irat c^itcw ^iv\ ^vs *ftni ¥^t<rtt¥¥ 

^s ntc« t »im¥t¥ Ft *rt<rt?W %¥ ?njr, cwit«f ¥tcin 

?W1 C¥T?t¥t^t1 I Ftwm F? SH^\ ft¥»!Ff ¥F I 

C’itF ftFll «rffftF “fftRtit «rt% Fcl, ¥tF CF»f ftlt¥ • ¥tKf CWW 

VF *mr, fti ’maFtFi FC»i «rtaFF«i ¥FC¥¥ itc^ ;» 1 —ww c^f ft? fra 

'«*fttF filFftF ra CifF I ¥1^ FfF ¥ ft?l^ ^fTW ¥F?¥ V\S^ 



^ ’etiitir w«6 

♦tftr ^ I '4CfK '6 airs?i-*tf%s TOV ^ I C^t# ’ttfl 

cntf!^ nmtcv ^?F ^c?i I 

^T*iTc*rf CTO ^C9 ?f^*i 

R'W' m\ ^ <i^TOt?r 

TO'e cw’^ ^ I ci(^ m ^ ^tto i 

c’ttcu^il ?»idw ^arc^w ^oii to *Tt5‘ii® 

TO H\C^ I ^C!»^ afS(9 «t^1 15C?f 

^011 iftsi aFC!J W9inf% aftcap I 

t5 cvrt^j '« m\ mi to c^? \ 

^♦pi citTO c^if car% caj»r ft?it^ to a^ci 

C5l«l a(5| CTO ffarcapcaf TOtllW Jill TO*! fto®'® 

TOtB® ®rtc*r sn— c^^K *!i«ar 1 ^-n^tc? »<i®t c^ n% \ 

C9t\TO «rTO TO ^*r'« TOt® «iTOTO®?TOt« TO, 
TO ^tc»r?! TO*^ TO I ®f*!tTO TO^Wt '6fl1 W*!TO 

ap®r® «!tir I C5!t5!i w*!t «t*r® c ^%1 *rc*!^ ^%n 

*!^tt aiw 'sfr CJRt I ^-c^\c®1f a!C<II TO 

C?anTOl 

5!tTO aptac^i 'Bit^itc?® c«rc»f c’hc®® TO cTOc® 1 TOt*r® 
^aFt»^ TO C^fl® ftTO TO I 


toito to 



3t5i?il c*rw %c^?i «rt«c^ «*fft«, 

’•rc^? ’ttTm ^1 JTsra <<¥ i 

JJ«fi| ^t»Jl ^f%?—3lt<*tiJ«I^I It®1 5|tW I 

^■pjw »icv c^ts? c^ I '«rr^^sn ^ «inf5«5ij 

’itw VflThir c^T*r ?[5 sit’i cw'e^i i f^n 

«rw?p ?r?FCT^ WKt^ or^l ^t?i i ?t5FC3T?r fort’v 

’«rrc^ ^*rCTT^ l ’^srl mapsr (Mushroom) I 

^•n c?c»f« w'hi^'rti ^rtsi^JP? f^fs5 sjtc^i I ui^fiTc^ ^JTC®^ 

it'Ji, 'ear ^^tf? f^f%« i!tc*r ^ I ^8 ^nj^rirR -c^t^^, 

5it^ «r5^^ I laifFuf^ c^ 

’Itffc*!^ «ft5?1 c=lt » ^tc»! C?t*f 

^•11 35^1 ^ai ”—Tim <£|^^ C^T^t ^ C5tC^ if^l 

sfl J f^fw mv^m (Fungus) SJWT '®i 5 ’fc^T^ 

I 5arfc^?r tTf^ c^t&i, »iti "tv '^*t^v, 
c»i«f»r >rt«rr?iiv. i t?i Ft^r fft»!^ 

Ftrs Ti^Ti #Ttc?ra ws iic5t CT[%fht I »T5iv fi%fi wt^ 
c^"?^ »^t5! 'fiiJt’e »isr5 »r5j | f5(5?i3rtl%5F 

^fm f^tv «it?r jffi I 

^<l^v iajTC¥? ui^^l f^f»fi ^^C3i? Ti% ^tcf I «i1aif^^1 

'6 iPT’ttst «t^f® cm oit laitc^F «r58T5j ^ c^% I (ill 

tirf5i’<^nc^ vii^ C^T c% vii?j sitsil Champignons 

—«i<t^ mvn ’«it® I ««r^^ C3!t%?i mnj »iic«f^t ^ i 

cirmi m c^t^ mw a, tii'«^?i 6tfl*n '8rrc5ifF^t5 f% ^tt?i c^im 

^ttwii ^tl'ent!! »rlc*T «if% ^rtsitw *rflm <iil itt^5 

Farrtr ♦ttiteffi*! c»rll ife«»8 >rrt»r viiw is ftfinisr «frlwi i 

?mpp?r 'sjtntCT ^tl'eftst »r^wnr «t«srflt^t i twhi, «it«i 

m ?im «rtst ^^W3! mxM, dtl cFtI 

*iFi <(tpw %i’stw () ‘ill m ’sw i 

imi«iiF lami Fi?m «ttc¥i (?mcst «iii >»«• 



artw 89 ftftw iftOT ftPllR Wm \ 

^ V\^ I^r*l1 Agaticus campestrU ^1 

Agaricus biporus i »!tnni«i^: ifairv 

%wc»t? ^Twtw I 'fit ^rr^ttn ^i 

lit w ’tw ^*tt?tw?i mw f^r*iw cf‘it cft^ CTwtc^si 

*rrtc«t^? ’?i?i« ^tmc^i f^apg ^g i tn^^-figrl^ *rrtc^c^ | 
gi I «it^9i •tfl^it't fait^ <figt «r% ^ntcg^t 'sjtl^r i ^stitg f^mcg 
fga?t^ ^g <figi^ fgfeg fgisrcig 

C'Slf^ fggr» ^^tf? I 

»i?.sf9gst^i «{««rCT grcg I c?fc& c^ 

cft^ wtcsig cS-fig ^’tg §%g cwg« cl'C’p f*rc^g cg«itg cgkor « 

gt&cgsitg g^tc^i ^sFtcg? ^it^csr cgt’*r w^g gsgl ifg i ^i® 

f^!i <lw »fi«f^i:gj ^f% gcgg f^f^ttg ttf^cg cgw 

cw'egi ^g I ^i'® »i^c?5g ^c^it w«ftg ^tc’fg *tfggt*t '«ftg "t^gsgt i« 

CTcg ^tw I ^^51 'fit^ ggi ^tC5g *itC3i sptg gNi fg i 

cgcg' i4 <it^« g^g*^ <2rtg i w 

gt3\ipg *ft«gi gtg i «rc=»^ srtg^g «itgtg f3it^^%C5y f«fcg c^c«f 

ca^»ic*n ^tg cg^tai 'siggi «itgi ^tfwcg cgc'< wg i fii^tg# 
f»il&g ^^rwcgsg «rtg «lc^i^ gt^tg wT^rntg gpi^g cg^9i»r 

^sfngi 'sig^tg cw^l gtgi «it<trcsT »fi^ «?t«tg gtJ^g^ ^tt'egi gtg, cg^i 
>flt^g5 (Shiitake) mcg <lfgfsw 'fig^ gtg ^gsatf^^ ^n gtsil Lentinus 
cdodes I «itwfg^tg eg c^tg amu^n gtgtg ^tf<g^tg <fig w 

«i^fgcgfi <firtg t* f^f^g^i •tti's »dc^gj <2tf« g^g wntw %^’rtwg 
gigi ^g i nv:^z^ g'tt® «rttg gtligtfg^faFtgt^i^® «rgg ^fggtig gttg* 
oqgt <fi^ gt^gtg ^ ’t^'® t? 'st®! 1 ^mtgf 

’jf^g cwc®r^ g^gitgr •f’sr ^g^rtgcsig ^I’rfggt^ ftgtcg ggj g?gi m 

gttvi cgc^twft'@tf“^gi, gtf^til, <*l'ff^ ewH'e nl^g gait^ 
fgw «it^gt i 

»figg c«rgi m «fi^ gtgg'cgg ’*(tiigffT (c*it1&g. f^^tfgg «t^f^g 
•tfgt«tf^®) f^? gtgjpw «*ttg »r^^gi 9» c«rtftg "ttcgfi 
^ gtgjpig cg>^t gt^ 'fig c^tfttgg 

gfggtg mm « «tg. gi<tg cgigtv cwtai €«rttegg •tfggii g«’?pt» 



«rt? a^aitsr I ^ <irt« »raf f^’ m, 

wttai ^itf^i® jqfir^ fSc^TCTO* t5 

^^^^^^ ^jmfs^ap itkjf ( f$% «wcs»a 1%%^) firtiriv m-- 

C«rtl^5f—«4't%, 5fSf—'a*e%, «Ft^5 •tfK—8VV%, 

8*«i>%. ’frmfJratJr—•^^%, 

C»|>^—uTaitS^ I 

^ItJfVsr, ‘ft* ft^tftJT ^iTJ^taifiaPWTW 

ftFtu w ftnrt^ ^tftt^Ti^ ^»T m *tTti (ftftfaritir 
w 'e8rt5^?i ) I 


f^tfts? 


car 

5m 

ft^tftsi (ft-i ) 

y^ 


••4\r 

3ftcsit3ntf^5l ( ft-^ ) 


V8“8'8 


ftftftsi 

4b**o 


8V 

C*1t^TC®ftsp 


^0*c.|^br*« 



^*tft^'8* ’^Tftrvi cHc^ cait^t c^, <r'h?ajf9ij?i 

W%c^ arr’i^pc’i?! ftftf^ ^5^ «itt«ii w ft^5 ftc^^^i 

ftCTi«r ^?j «fc«f C5t^ *5p& ^ 

ajtch aF»l»rcv ftC’IJ CW*t^ Cf^Tl I 

^9T « "Tt^nftr^ <rtiF ftntc^ ftw ift^fliartc^ 

«*< •iift ^cw?r i ^ft 

m nn c\ «rr^9 futc^ir hvs ft>rrcf «t5*i3! cwc»t« 

VSZ^ v^’^taf sit I 

sif^ spcf ♦rftwiTsr ^?it ^ srr^c’w c^c»[?i w 

*il« «spt^ spilt® «*»i ^Tt^ttn ^z^ ^z^ \ 


an^taftjc'Htir c’fW^ 



<2rtf 'Q 

flf^ itctWt«nrtu, '5rt»ft«c?it»i i 

«rs ^ I ^ f% T 

1 ?r5, «rtf^'5y ii%ftii, ^twl i 

«m#r I 

i I ^«T «(tf c^?p c‘^^ ^5? «ic'? ? m a^mvB 

fto ^c?^—«rc«T¥^ *t?t<t c^i:«? 

c^raj?r '8it^t*lC¥ (Gravity) '^1^ 

«fi:^T¥l^ *iwtc<?r <tt9"pffi^ ^»f13[?l «n (Gravitation) 

c^ra «»c< ^ i 

»r^CTi 1%r® f% i 5»1, fv 5^, 

cn f«fS[ ^1 ’at»fffc»rJT, ^1 ^?is^t«i’srs i ^tt»i 

^t?tciiT 

lifW I f%l ’Vta'I WM ^Tt’^TTl •tta I 

^tc*tf^ar®i m «T?<rtft~CT c^^t nfum c^jc^I ot, cn^ 

utv ^ii9f ?yi, sif^aw ( Gravitational wave ) 

^ m I «?wtw az^ mw vflt^^tca wt»it^i vfz^^ • 

»rf^ ntzw, ^ ■rfva nf^n i c^5f 

«WW €tatf?« 1K9T ctI •rwtc<a I 

cTOia w c^ar «rtt« i ^^silt^s? irs? ^cvr 

c^, 1^ c>wj *Tt«r ?tai vi 

c^W i»i I 

c^tii c^ fwt^ m tot cto 

^m ^ n, wft c^zm -stiTfwfe!? W¥ ^fmn ^m w cm. 



wiK wtn « 

♦m:?n c«Fca?r %5t?r w c^sr C9^^^ cHtfir® 

^ sr?t=f^« w!at« *rrn"ptft^ -sritf^sf 

^3p^ I c^c^ f¥ »rf^ ?i iR, ^Tn 

wtc^nr *ft!i"n^?i^ fajint^ "ff^ \ 

«rtf i*“>^ •itc-n, «tt^t?r fsi^sr^r f^&t m »t^ »rtcit 

«Jt5 «ft?I i8*^® '«®l C^% 1 CW’<f1 

C^ c*l. C^W\Z^ 'atl 

^ i 5?fil 91^^ »TtlM I C^^ORI ^R1 ^tV9 

ff, ^ c’rc^ ♦tfci i <arTTf«^5T •sr^’Uft «stTtf®^^i^ *f*rtc<f? 

vtw?> vit^ \ c*r "STtc^, '®t?f ^1 'sff®’ip^^?i 

«r«t^ I ^ i 

ui’f c»Ttf«i9i> f^T5^« *tt^ l%c*^ 

'6 «a^&i ^tc?i I «it^?r '« fsit«OT 

M*n fapil ^rtc^i f®i firr® i ct f^^®T 

•tffjJti »if%* siT’tc^, ^1 ^*f ^^51'® ^' 

lUt <5fTtf«|3? 5l^^t»r I ^tC3f ^tc«f^ 

c«rtm^?i «rTC9il 

v®?t? wvsp «iTsi?ri «rfc9n c^tw® '«itc»ri, ^it&® ’®ni®n 

I ‘ilt »isr^ 'SftOTt? W'5 I 
®rtwi ^tt®, ^1 ^cw5 c^c=® ?s® • c^ 

®it*f®i 't9^ ^tc®Ti 1 «rTwl 

■®ili9ri «rt?i[ '£ft*it-c*f? c^rr^ ^tc®!l I w*f c<ft^ fsi^® 
w « 'Bitwi f^f¥®«i wrr^»it?i ^l*itai ^tc®i1 

®ltc®, ^t*t I *ltt*l1 *11W 'Q ^•It® »T^W ^ IW® ^C*fT 

I ^9^ «ft^a 'e tU’i* 

«rt*H^ I ^prc^ow ojsiwilsr, ^fiic^pfiR »rW¥ 

®?ti»rrv4^*rrw5i^t®1 ^fc< wm f^«i m \ 

iil^ c^ f^tol f»1lf^f^'5TC^ «t^t*t ^1 

<«t—LHa + E+iO « L + E + HgO + 1 L 

E -♦ LHf >9fwf?R i iTft!? cfw 'ft^cTO ^^tcutw 



^rm, ] Ktir 

cwt^ c^t^ «»tJ»Tt^c¥ «r»!c^ ctr<ii ^ i 

f^f^irtl& «Phrc*rn5?r '^ri ?few «iti^ i 

Cf^ cm, fkf^ mVit^ (Cypridinea) m cm f««H 

«itcwri fs?^ ^ I vf9i cm «rt?i 

wm f^m df «rt%?j cw? cm '8iti:»Tt ^#5 zm 1 

«itf? «fff%?r wtzmz^^i »Tt^f5r?F «tt% 

^tc?W c«ftc^t?frirw?r ^i^sf'sl ^1 Phosphorescence-cq^ «rcv^ 

«itc»rT?r f^^t*r ^z^; «i5fr^ «i»?2f^ m ^tc*il nf^?!*t 1 

i(t5 'Bite?, ^tai wc»i^ ’Ttn to, c^^rtw 

^rc9Tl *rtc^ ^1 1 ^«i TO^t5 

cfr«[ c^zf f^<5 «rrc5itt c«f<rti 1 »rr^faf’? 

srr^ cw-^fl ’tit?, ^t?ii *f^3t«jTO ^rfcsii-f^fVai^Tlt ^Jtftf«5l c’ti^*! 1 

^itf tfir^it«f9T "f^ ’«rr® to 'e to 

f^f%ii*t m ^it?i:^ m »r<5i5 -4^^ ^tcar to \ 

«rtc«ii I 


®TO^*w Cf 





CaPtCTtCTt*! 

itw ft"fir ¥t»l5lTi 

(c»rM *ft#) 1%H f?ir 
C9FtC*(tC»lt*f *T?:'Sl»l^l (International semi- 
ner on chromosome*—its structure 


«ttnt8R ^flil 

itf-itat «r^*i f^arr4*k«rfl ow*w 
I captwiCTl^ 

3^"Ptf5F^ ^^rjtfr *>1 
cwcn <4ifn ifl^iS captCTtc»fT*i to’i 



captr*itpit*f ^rcw*? «t^*i 


and function) I »n^*«:sT?r 4nt<SR ft*! I ^*f CW 

^•R ’vcfl’T w'rai'i ctftntwtc^’af 

^ntst^ >Tr^Tar!rt< c>r i «rf^f5ftw 'fflvhr ^ ffiTtrsf fifti 

^t»r« wt^t^ ®t: B3R^ I %flf, «rt%'« crol 

»r5tnf® *6 f^w*N hwtPivws «rwt«fj i 

nftw <r»rt^ wsr wt: w ^it^ ’K^nsirsw CTtlJ *11® 

'^'\ I ^l^nirar «r^ ^ 1 


j 

C3|fw»1. ^tt<H*N», njtft’T, 

f^f%i cTc*tit ftpri f^wt^si 

•<1 >R^»ICSI C^tt>ltr»lt»l f5tf%I 

f^cf nri i 

lt*5i f^^lS '«rtisit5^1-5i:aF5 

'WjifsT I n'sHfs'f ^Cfsr 

c«rtrfj f^. 4^. wTfft (), c«rtc¥s 
«fl>i. fH. (^tit*r^) 's c«rtw 

CV. njttfil ( ) 

^wWai JTHTt^r 4rcs(tT-^*i*f ^ 

«n(itc!i?i «rfcttw*f ^f5?tric»i=f I 

45?^ Jf^cnw c«tc«fa 

n?i »r<itr« i 

«ftc*jfn^tsi ‘«rjtr*t?:«il-'»’ 

>^ ^ntcai fwwfl 

fevc*Fn*} I 

^jttnc«»i-^ *tw 

nfs<5*^i ’fWR I 
fi|W5r 'eit»»^Ts ®sr 

»itsw« n?t<m %< 

^?it*fc«r ff ca i 

»"r «r'3“« sti?* ^t^t-r-'nr^ 

f%c9 ‘flwcf 'ii^^ 

'stw 5ir<t»!tnrw?r f^f?l cs»i*{ •rtf ti i 

>WTfH’«t^r¥ wti 

ffte 'ftsftf ntfwji ft»r ^t5{w?t 


pwtf^ttsnr «rftt»r itftvi 

C»f»I( 

5rii c«fiv «<Jt. ustflf 

«r¥t-r—ac^t^i cro 
«ta^ if« f?t^ Fi»itf r 

<3^tr5 fsici nAWl 

s^ic^i ?ic5»‘cfew ’IWW C«l*If1 

® I ?itffefjfsr '©ta's^w f^wl^ 

^T3i ^•rww 

I r-r f<Fc»itf*i^r« *f^« fecfi^r 

nt^fc^r fTsfi 

*itn I c^ c^FfiT c<tc¥ 

ntflnsTi 

iafv- 7(tm »rwt< '8 f >rtf if-f^®rrt?t 

>j>w >itc»r ?i»fhi5^*itt3jfl 
c«r«?i ?rt5tt *itf^5r ^f?iti|?t %iv\ 
f^ntf^w^ic??! ^«fjt*rf »it?f»r ^rsrcnwtflt? 

*f?H-f^®tta[ c^T'sH miw fJtf^i- 
cftf^il ^trjt*ff ^ 

«it»it«t?iw I CT\f»if ¥*n ’nt# 

ni^^*iti ftf csftt’T*! r?r •ftsr I 

^«rjt*rf «f^tJr9fts ^s'et^ff 
—^»r «»• I 

«rti5f ntt»i 

Ntffsi i^itcl^r sifrUvi <af^*r fUR 

c^ «t»r mi 

’Irreversible Therqaotiyttamica* 





mw f^fsr CTtw»i »jtv 
I 

•tflwtw «WTTf^ fwcw 

c¥ft«f cw 

«rm, '<^ti#rf«¥ ^Jtf®^*»iir nfl«rt^- 


^«fTtf^ f^W (►») 

%irn nwtv w i 


f^55l^ 

« 2 ff Pf ar (St^, 


5rt*iaf, 

f^wt^ 

3it«rts*i ^f^wirsr c»it^ os Afifar^j 
flwJi I nffl^rfni ’tc^jbt- 

=rt^ <«^ ^to*ttsT JT^t*rf^i ^rf’isT 
«srf*r 

n»t« ^t^tf? nfii5tsiifi I ^fSimcsw 
^tw «r1?f8 >r«t*if« sr^>nf 
wrwtcj nfl5rc?ir =1"^ 

^t(^¥ nti 

it sirtjtnfgmmfhts 

*!fil«?« llww 

H^rft's »r«yif^ ffifs wt^tlit 


»«i*r c»rc^if, >»'«»»»' 
w^tf, «r*firtg[ «-'8*i»i 

'« ’f-nC# ^tfl¥ 

«, n«C5l 

3itc»r nfl’rc^TB «ff«ii-fv^n 

'i^siitciTf >r®tf '9 ir^tr-r® 

^tfl® ^tt»it5j *ffii?i<nir 

f^f®» « Msttr? 

ij5®tc< .»<»i-«>^ »rrc*i9 
f?»itw ^f-rr m ntm wp 
’rt'fti*! ^fvn-rcsnr ««| 3T»tifW*r 
nfl^cfir 9 wtf? «vi5 

»T<f«F« m I 

fiiwtpri 





cfFti « ’ft«ii5i« ‘wt’f « 

fwfsi’ »rtPr^ W5ir«ff tsv « 

wr, ?t!r, 

n«tf ^twt^sr, ntitnti ♦rf«5t»is5i «t^ 
^^'«fc5lff ^jur ¥Wi( I 
•fft’irr? 

’^F'Kf*Rr 'e ^'zw( ^fscal 

wfc? 'srtCTftsfsr 

•ftnr OTtn^r i 

•fftcnr^r '«ifir»^?i « 

^w »r^i?rc*rii 

■« f%fH 

^t*iJii ^r95T I 

) «rf^lt5f 

ci(3Tt»r^??rt«f'T 'srjt^ c^t^ 

'« (’IJt^lH f’T^) 

^wtTTi3T« m 

fsiW«tf«¥ wtw w’lm «t«tc< 
'« ftwwtfl mw ^ 

nl\f^ « fef^'snai 

’tffi f§▼, ^twtwi 'e nn fi»rt^ 

TO wttf»r« «If I 


«iwnf nfiifjTf >T!?if^ 

ffs^ ^ ^«!c*[trf^ >j>^»ir-<»» »rit*ii 
m nftftff fjf-fft*f fi 

ftc«?fe-nai c¥tft«fj¥ sTfMf n^Tncii ^• 
CTtTOf ^w jtto c*r"r to^ti ni^Pp^ 
w na-a 

*T«i’ti*rf ffcffsitf ^farstatif *^1:41 

^t^torf c«rff^ I fcftf&a 

»r«T^*( ^r^JiffTaaFC*! ^- 

CJitff^ a ^ft's ?w I 

's I ?F^JTO'3^ « ft 
>;>«»b-tej> Jrtjai?! aff 

JTfw^nnr fcsitsifcsjf m cf 

^wt=iwna c«rff^ ^t?tf ftTO 

c4fr«® ’r^j’fcifl sitf«l»f a 

atfaft ^f*if^f •ij^ff’ifa f?*rtffi3tijcffl 
»iJifCl aT^aft ’Tf*if«fl a4t«ijfF- 

«raft a JTt«fta*i aiajnfrs f?ta 

^t15\ai a<t*if5f »r«tf 

arflsfi ^tfSiai 

atw ajftc^nwf f^wfe-ncif niw 
namff c«rfi« fi 
^*ffSii5 »iTO*i ^as 

aif?r »ftc»if «f» 

nfffCfi ’ffffaf astw-fafti 

^f»» TO a TOtfi »nrwK*r ^ atfitat 







»r?wi* f^l»if^^ sfrt 
VCT ’ir*wi >i«tf ff: 

^>Tc«jarstt'r »r«t*rf« 

, cwjtf^^sar c^ » . 

„ viafarf»it?i *tt»i « 

f'ft » * 

„ wttsnr»it*j wtfift » n 

»a?*lt*n«ra ^aai * „ 

i*ffl*fiiftf« cata c^tatsT^ 

^«niat 

S|*warsrtflti1 ata~-»ffiat^ 
f^nta ¥9 ^ „ 

^ I . fT<n^*t^ata C’erta 
'»I » ws 

B I „ a%ar9it»» stf ^tntaita 
11 * cf^«r>rrf sapa'^t 

ft I , ilta at»fTtntaita 
^ I „ '«iatf?*it<f fl 
► r »'iatw:«ta w^t 
* I , c’Ttnt'^wr 
y* i 


»i i|«t*iOTcir 
I «anitaw tf-Hawt 
>« I » araarf¥ fti 
^8 1 , »tfa aapa^'^ 

>t ( , catrWWhtai 

81 aftfril^ arcwi 8I«-arf^^ ^ tgn 

nfaarra ntaa^ »riaaa f^?ta*l' »iBa->if5a 
^•tvaratataf ata ^?t-naa 
’rtc>w ^tww^ »iajti a^at? wHa 

’fai n I 'Brastna aipHm «Wta 

«R?»itra at^ata >5ii»b'-s»fe jjtcaa m ^aata 
aiafitntaTf a?Na a«a-afaanca 
#ia fa^tfs^ ?[ai <ii^ aafa^tfs^ a^a* 
afaa aataara faaa^raa faata ^a^atia 
ataar« aaa aia ▼facaa ataa® 
^aitfa a"atfcaa aja^i a^facaa i 

<t I f^aita-arttafta* fk^t9^ 

nfaataa faf^ ^afacaa fatatanii 
*raWl affaata «w attaa fi?rta- 

aatw (^f®^a) fa^tsa ftata aratfN 
artcatPata ara awta ’r^’paf^apra «i|fa 
% aa ca, nf^caa fanta-n^t^a 

«rf^ta cant< aatart vaitfa^ ant's 
cft^ aftif a«.»ra ataa awtfa^ 
¥¥sn afaam fantaa<a aUwi 

^attaa I a»^«a^ %<g( pfgt'i '•tf»^ta 

«tf^taa^ a^ata at^ art's afliaiwf 
f^ata-aJtapt apf w attiHi i 




^ 

cx^' «»Tt^ CVt^ 

»«•►-<»» 3Ttc»nj ar» fi[>rt^- 

*iuf >1^ n^'»i'>if«#r*( fsr^tfs^ 

'!»i «r5C»it^«F 

w^TwcJTfl w »rwi «i5r»it«iaf 

f^*Ttca »r^in*r jf^jfsir^ipcji 

i^sT: 

i I Sc«ft*ft»n?ar ailtsif 
a I ij*i?taf»it*5 i;c<rHt«fjlTr 
«I l|*rfasi»iaftf« c'ata 
81 '^«it'aiC'i>ta 
«I ^a'^sT ac*«rJtntarta 

*re^iw««t«i 
aw\a •ffaaa’ 


«*;»« 

^latiPTfra «(1^ca«it3ni »r»t*tf^ « 
•rflam «R>rfN*r? 

•ftsafsi ^c*rtfcfa ftal ‘flt ^ftca-rwi 
's «r®tata^ « 

*rffla«r 

af»nii nil ^uf i 

*1-1 «TOt»rf%i «t«i*l 
»itatai irf^ca-rrJnr »r»tf 

*rfaac?a >T«tnf^ nmarsrt^ 

^?t-rf vt^<8tata aRf^a^am 

»iacaF 4^15 

c^^ I cwna 

«rsin*lt’F fawtcsfa ^*i »ri«r nfaf^ 

aifaafa *fraat«ra '« ¥*i'«rc6ita 

Wiia 

^ftai »Tvrnf« *i?[t*ra rta 

I 


a«fhr fawtH nfaa? 




ait: ft: %lawtf^ C’^ta 

ft: ^a^tarf tf ^jCftf tarta ’ft: 5||«ftfirwfa 

ft: fifjtntajtf 





(f%«N ) 

««, »it=^"»^t?i c?rt® 

^ I ^*fv 

Radio Astronomy Section 
Radio Electrical Engineering 
Division, National Research 
Council 

OTTAWA-7 

Canada 

« I IFf=T'^f 

«»8if^, «r^f*ftfir«T c^rt® 

• I SSi*fn-i5it<r 

>|%v, 


«I Its 

SS? f^ST H^S 

efljusw cst's 

¥ I Sts 

NB/T-99 Unit-A. 

New Traffic Settlement 
P. O, Kharagpur 
Midnapur 

^ I ^»r®*larf5Fi-tts c«ttTfs\ 

C^^lSt»\fa? SttStt^fSS^Jt*! 
Kar^stfs^ f^^tn, 
stss'ls ^nlfs^t^is 

v -1 ^^tssptrs cs 

SR csfe's f^fiasi 
s»tn» ; fNit=T ww; 

srtst^ «r!pi5ar cst®, 


*rttir¥—®fcWt»TW» 

%stw*rts fkm w^w «iws eifswr csti ^ -ast ««cew 

m m ffiRTSt sics awm sfits 




c^ « cw^arj ^tit 


«it?f^f c^ c'f'fl 

'^tl, ^«0 '»lJt^l®?l 

f^^f3F’f ^ltf»I® 

c«rt&wi ^tf^>¥ta 4^lB 

*tt^ w Wi () ■iti*t«'®t '« 
c«?sf-ftwfCT ils 

c^t^'Nl ^ti'e 'Sr^^t ^91 

cftfni 

cft® .«i|Mii ft^«isf |ii c€ftfe5i Prcf- 
%*’ ’«|<t^ ^^’f-<Rtff W® (G«aetic 


code) f^«r ^t<fJl C^rtlSsf 

’rust^ici 'iPlftS (Function) 

^*f?l ^tsf ¥W f^JT ^=t C5ltC^9J 
c*r w I 

«ft«f c^i¥ «fti ‘fl^-n’ ^1* «itw, 
c^ic'awf >!^ c«rt¥ ’sv ®ri, ^v%t- 
ifef tfi’F'ttI m c%t f«R, 
(Gene) 

fwcsffl *iff w ffi (»[ ortrjsri 

wii ff f^i *!t# ttin 

f^ttsif t5l -ftif 








«t*l«I 


»[^«itr*( c?«rtc^ w 

?c9isr c^, «irtf»r® 

^1 ^r^c^cn DNA—«ii^ 

«t»rrtf5T^ I 

¥’l,?rsv ^Itt%®, ftCTt^r (Ribose), 
(Adenine-A), 'OCT^Jf (Gua¬ 
nine “G), »lttt^tf5r*f (Cytosine “O, 
(Thymine - T), (Uracil 

-U) NJtf^f n^tiaFW# vi 

DNA T| «ntfn® 

RNA sri '®TTt^® I ^t1- 

c^, «a| DNA- 
^^tC?9 w ^^*11 f»iPf- 

U|C^ 3{»J1 ^ 

(Genetic code) I 

Oif%i DNA 

RNA-<afl I DNA «^tt^ 

firntJTs: c^ar^w (Nucleus) 

RNA c’rtwfl c’far^ 

c^tM?r 3Tt^cl»tsrf8R 

i5:« I DNA ^1 »ri^^ 

f^«f^ T^mz^ ^ ^«R 

(Enzymes) i?? «l|^^ ‘fl’vjS 

51^ «t^ af’SI’lt® «f: 9 I 'fl’flB 
^•11 «rtc*i« I afl^sitra^ 

WZ^ I <ll| C’Tt’l f^^i- 
ic»l «Tt7f DNA I 
ui^ «i^?ii-«r^tii{?t afN'si 
Ip W 1 »r^mn 
DNA-ar^ RNA, SI*!! messenger 

RNA ^1 RNA ^l^l^mn m- 

RNA, DNA-4a Itcai ^*fi 

«$| RNA ^ DNA-^H nW6 


artfffm c’l'twi c^an*i c<tt¥ ’11^1^1“ 
srtsrw 5!^ fsftan’f 

fW I RNA 

c^tr^a c4tl5i( Jf^riww ^w'*isil 

^a I <r|T| «R^ta transfer RNA al 
•ffaafj?^ RNA ai Jf^wrn t-RNA 
’it^c^tJftwa c^caf Oifafe «iTtfats?i 
•rfaaaa vra flcatis!tr*ia §*ra m-RNA- 
‘iia fs^i?'%t?!ata) ^rllf afnca caa i 

«tra ^aa'iS 

^fafe n^tivca »Ttfaaai aa 4a^ *fra 
^aitfei 4[jtf*f®«f^ *ta"^a ^ aw <«a'l8 
c«ftl5a ^^fa aa l C'SltiBa 
aca c«fw 'aiS m-RNA-fasaRJfta caca 
5Ra I 

aca atac® aca ca, 4al5 t-RNA 
4^15 f5[f^ «rTtfarai ^FtpR®a »rw ^z^ 
ntca 4a\ »fjtfawi t-RNA, 

m-RNA-4a ca ^wfSa *aa’a (Complem¬ 
entary). caaaafat caatwt ^ aca i 
c<rtl5ra ^facai airtfac®a n^a^fa m- 
RNA-4a ak-4ff«a feaa fa'ia 
^cai 

4 ^ afata a«n ata 4a!5 DNA 

«T^a «rf«*3aa' at ^pa (Complementary) 
aica ca DNA a^a m-RNA aa» 
4ai5 c4ttBa ^«fa aa m-RNA-4a aia- 
«rff«a ^aa aca i 

4 ^ aia ^tai -rta)a^^ 4a\ c^aar-fawtra 
catcaa car»!a, ^tai faf«f area fira 

ai DNA caea c«rtl8a a^raam ^l8a 4^ 
ajalf «rat^l:¥ aHatf^c^ faata 
aae»sai ’Itai caatwa ca. aaf aea^fa 
(Code words) m-RNA-ca l?tCFa ffta 





»«¥j8 (Non-overlapping) 

(Code triplet), f 

(Codon) j jfwi f4rfl¥ ^^ll6 c^rtiStH^ 

^^15 c=ft®5f <tt^i «rnt<f5i 
(•e’vis f«*rft 5rcf« (Code triplet) CW 
ijtar 4^jg ^jtf^ciTi 

ntcw I uj^fg *f? wi 

<<^t8 ) I 

|fe«tpT*I 3ft^cfetPrsT-<«t 5t?lls 

4»8fg 

c^t®ir *rt«Ki w I ""jjtPiisfi 

^itfnr®a 2f®\^^cn <<ic¥5® c^t®5r 

«Titf*ic®« cft=( c5?t^ c®t®5r 

Vi* t9fl8 '»if®<it5r c?®^1 I 


^1=1^® *ltw I f®f^ ®[tw® 
orttwsT«, »n:f® 

UUU «t«rtw c«rt&csT 

or? I ®n? 

<er¥ «iltf m-RNA-c® f?f®? ?1-, 

*it»it? n<t?ap? f®f5r 

«rritf??' 9Ksrt»r 

C?»!<r (National Institute 

of Health) Sft^r '*f|? 

'»t< ?j? ®??t? ®t? <sr?*r I uq^ »f^t? 

nfl’ft’ttc? fjiwsr^ti'sf? Vim *t®f® 
fjTW '*^tc?1 3H®’rf®t® «<lfilJ? c?c® 
?tc® I 'tm ’ft^tni ftr®? RNA 

«t®« v4i^^ c«rti5w ®toir? ^jtr?c=ti 

^ItPf® C??t? ^*f®1 ’T'^C^ '8lt?'« 

f?i? n?*l^l 5»ir® I ui^ c?ti 


!5 







u 

C 

A 

G 


u 

uuc fi,* 

UUft 

OUG 

UCU 

UOC - 
UCA »*■ 
UC6 

UAU ~ 

UAC 

uaa cx 
UAG CT 

UGU -. 
UGC 

UGA CL 

U 

C 

A 

G 

c 

TOIJ 

Leu 

CUG 

ecu 

ecc 

CCA 

CCG 

CAU 

CAC 

C A A *. 
CAG 

C G U 

cti 

C6 G 

U 

r 

A 

6 

A 

AU U 

A U C IsO'Uu 
AUA 

AUG M*i (CO 

ACU 

AC A 

ACG 

AspN 

A AG 

AAA , ^ 

A AG 

Ser 

AGC 

AG A 

AGG ^ 

u 

c 

A 

G 

6 

GUU 

GUC Val 
GUA 

GU6 Val«:p 

ocu 

GCC AlA 
GCA 

6C6 

GAU A,p 
6AC 

* Glu 
gag ^ 

60U 
&OC ,-, 
GGA ‘’‘.'f 

G 6 G 

U 

C 

A 

G 


Cl CmMh miTMTiOM 
f t. (MMix rCAMMitrKM 


dt.'w^raoEP >ir«!co^d» 


I 

I 

i 


Jitcn f!ic?!r?t< 0 f?tc»i 5 r c?, 

^t^® (Polynucleotide U) ?1 VV^in 
•Ift (Poly U) «?®|5 f¥stt^*l 


Of»l C?, f?f®l ’if^® RNA-c® 

c¥ c«rti8w %^vs 'itt? I >el ®tn 

f*rw5r?tc<? ’^ff® ^'^?l 

c?i® iitnc^n I 




tiw ♦ftwtn t '1'^’ 

«rti« «® itn ««ttr«R «, iii ft '*®ls 

»«f»rn c^»i^ I c^» i 

fatniTr (Code triplet) m-RNA-sM 'S? nw t-RNA 

^T=?il5’» I ^\ RNA-C¥ '*f'’W (Medium) 





C<ri¥ (Isolate), Cit«f*T 

uifl5 f5t^%CTll^t^W fastis (Purification) V«1 nfatHW t-RNA- 

(overlap) <« *« I f%f^ «rtl« m i cn t-RNA-l 



€«rti5H ^ or5, nk-«rf dn a-c^ f^fefKii- 

¥?rc»!^ 1 mtwsi <«^ t-RNA ferl®tifi|fr aft^n tw i 

»!^«r (Clover leaf) 

I f^ir nfsT c«li^ nt^^i t-RNA-?r« •f^tw c4tl5t*r 4Jtf>iJ«Ti 


f^?r jwtcjraf-i 

(Chemical s^ynthesls caf geric and its amplification) 

^93>• 3§l DMA 'PTH^c.g Sa|) 


dna *#f«K?r3i 

w^Tf^ciiiSriu. 

DNA 

" rfa-ciriists W4(3a 
obi? 

ff^ DNA 





4tf ^ ?f*l C?5t«1 %l«r 

cw<rtw5T I jT >r»it ®l?i cttfltsit'e *ft«5i w m '•ci i sff'S ’ti»t 
ffjjt^fi «ut»itf*i«i-t-RNA-fl *t<4 Kim?? 

\/) 1 DNA-3 


1*^ wtif«t 

=iF?1 I ffi f^«r1?i*l «!j=^i5tfl ¥W c<fr«t5t1 ^ ^ DNA 

W ?F««*l Sil I C^CV ^=ff5 ^ ^n^l? (Double 

ffS f^sr fI»11/■'cW^il ^t9 stranded) DNA I 

c?f<rmfST cn» 15-, »it^cn«f (t* Hgasc) 




CSflf^sy ■JW^(l^2f*r(Pt»otcin synthesis) 


ATP 


AMP • 0;5WbwtR4 MjmstfOfs?^ 
(jsDiwcfn vSijiE^ 

PF^ s tTTii'gn- a(>>rj:«»^_ 


(OTI ATP + SOtSteCO) 

]Mg^ 




'OJT awtpPt 01 PPf 




C-C-A 



,c^)wftcB>rsii 
fanticeoloiO 

■»T%0rM^-RNA -^vta*® 
arlRNA 


30sY^ 

50s/^'~\' 


I^aiGHW 
f>ird<3^jicsr 

ORI^-) 


CifrS4<i:odon) ^ 

ar9''4’iJ’y3W/ 

'v ' 



K^amp + 


grts^a^ 

‘f c-c-A-<5!)ii9?w (-J) 


rna 






CtransLalloifl> 


G C-A- 

f?roT»wrc»r<rj>Wi;«r 
TJiRNA^arawj^rsVi 



, "'“^•''^^mRNA ^!! Ctpgicffi RNA 

f4StS^1f»W3^(lranscrlptUjn) WircPff« 

X^^^ooo^o^DNA ar at?*rOTj«5a»'x^j?)*35 




»[« DNA-9f»| (Single f^f«f ^ 

stranded), til’ll DNA<f 

I ^^;^^ft<(Kornberg)-4if ^fSi^<sDNA DNA ^osft W«T ( ) I 

(DNA polyraerasa) Htnw 






d«fi ^rt3 «rt5»i 

f^F*n ^t9 wNi 

m DNA 

C«rt¥ RNA < 11 ^^ RNA cw c«ftii»5r, 3r^i«fi*r 

DNA-►RNA—-'->C«^tlS*f 

(Transcription) (Translation) 


c*r<ctc^ ’f’j'jf I c^ ^nfi- 

^1 cfel c^<rtc*ii 4^*11 

fafSf '« c«ftf5cJ!S ’TTs'nfa’F ^">1C#« spu- 

f^fti ’ll? ^tk^. ^1 cmi 

C5f«1— 


fiR '« C<Sltt^S!l 3P*lf^^t*t 

ciiC'Q*! (>'►«*•) 

f^Sl DNA 

>lJt¥f^'«® (^>8-’88) 

'« 

' 5|jt5f^t?|8 


( ^1 DNA.?.-+>c«flf55r „ 

cT>fet*i ( >a8* ) 

•.»!. l*. ' 

RNA-^IsrtN -’«»^ ) 

^1 m-RNA 'Bl5!^t'TH 

(Translation) 

4 

RNA =?1 t-RNA, '«lTtf5lt=R1 '■^Jtf’I^S C^tf^ ( i&«»8-’«»<i» ) 


Sr'S® 

f^sr ^1 DNA 


(Transcription) «fts5l C«rt«t5l1, ( ^ato«-’*v ) 

- y «It^t^f-RNA ^1 

m-RNA 

RNA 

t-RNA 


(Translation) 


^P{\ 

C4lt!5sri 





^•8 




wti'tiWiii 


C^llfSsi ^\ 

«rtsii c’itt «1 f&ai w-'ii ctr<fU*«t c»l*» i 

^c*r» ^^*r- 

f¥t ift5»l, 

^1 f^*i «ft*i «tt^?i ’?f&a I 
f¥? 511 CfWl? 

vaI ’^V{ cwl 

ff «fr^c5ffl '>?lt, ^] c‘<rc¥ 

—«ii^ ‘om 

w®i ^31— 

»i">lc^ ^ta'« n«Vi 


mi ^^5^l w ’i|t?t'« 

C¥t*r spfe (Genetic defect), ^1 
*iti?ws ^FW m, cm—=itfr 

n« c<rN 

-i^* m H1I 

nzm^ «t^5?aF^l5^ 

c^t^tf, c^sil 

?ii let »5!t~^jtff?f arcs «n 

•fw nmt ^tc5i ^«r*r=f 5«i 
c^^t«rt»! «if^!ip^ 5Frjr ^lar 

•ftC^Tl 




nW'^ '8i»i»t»i vs»«»b'-«e9 cjft'^t^ 

f>C5F ms CS ^tS C’t*!, ^tS 

'atsr^ cfjf 5r*iw fsssii 

’it'eir^^ ^ts 

^c*i cs f% mtij. ^ts 

•tfssitC'fS C^Ffsi ^“^sn-nfs^m C5lt, 55StPf 
’itw'rs '5[C55?i SIS I «fr« 
S^tS cmt'« SII C^Nt'Q less «rc¥tcs f%| 
sf^ss <<St S"sr« Sife SS I «ff^nCSF SS. 
Ststlip 'flfis stsN? mess 

StStlSl sslfvsf s!»sts m 

s[sits^:l ss[ s"Sc# sitstcfs csVffS 
cst^ cstfi sess sFtss 'ss^f^ 
^ntes fsn^ esesr S*t5l sts, 

cn n^csi f^i sftsi sscstsrstt f ts i 


Wi 

st?tc?s i?ts cscs^ stscss tri, stfs, 
stfs msi «<iw«r sstifii^ stsrtsf^css 
fetes 5?tC5 s%s S'?ts ^tssi sfir S>( 
^t^z^. I s?feartssTtr«s «ftfi5 •rtstci? ^tf 
sfssts ss C'srmss stfes scss caf%rs«ts 
steseis I cs^fs scsi—^ i 'gfs-’sss 
{Soil slip), S I (Soil slide), « I 

fifi»t.’«l«1S (Rock slip), 8 1 Bsl-'SfSt'® 
(Rock fall) »es^ t I tsar SS (Compound 
slide) I »efe car%fs«t»f s*rf *ftstti?5 
cs'cife «restsrr i 

cs CS'tS ssts f^Ff stfefe- 
cstl msi cfef«i«tt¥ entfe sitsv sscsfe 
4SFf?e^ c^m *m. srtwtcs Cfts 
SI? sms ms fii? cssi ftl Sll iBtS 



ifm ^5 

csrw ^ifw I ^ 

f^*l«r!(¥ =11, ^9! 

sitlSii f^i^i ^if»it^i*r hI cnc*i 
Cft»l C^C¥ *itfe w ^Pl-«*T?l 

^cfi *rfi3 WWW w f^*t 'ssw*! 

•itwtw ww cfcwtl^ 5rt*ii f?tw §*r^Twtw 
fwrw |c^ wtw, if?w •tt^ wtw ntw 

®tf»rrw fwcw wtf wtwi-wt^, www»if^ i 
irtfwf»i^-<flw ntwtr? waciw www 

wral cw?r ijcwwi cflt® 

WWW WhmtW CRW WW WWW1 cwcw wcw I 

cw*i »itlww wcw wtt5 »n:w wwi 



>51^ ftw 

wtfew ?tw »f«|wiiww ww <ni 


•ftftr?w ukw wtlSw w?c»i wfw wcw wcw 
ntww »rtwtwi ^w, cwtw f^f«r*i 
ww ww *im ^»r nw! w 

WWW i^w, vsttw f^»il-w»iw ww I 
«•! f^w 4rww wtcw ^cw 5iw»iw wpf^w, 
•fw <w¥ wwrw ntwiww fwwwwtw wtwi 
CWt^ WW ^^tw 9tf%r» wn. wrwi cwtw 
cwtw nww Wt^W wcw •tWw wtw 

cwiwl wtftmwl wwntw Wttw, WWW nwi 
wtftw ww^wtw'www ftInMw 
wsrUtw^ irt^ *m < <wl 


f^»ii-«rnN wwi cwiw'g 
cas%w WWW ¥tw*r#fii <«w^ »rwn 
ntwtc^ wiwl wtw’ftw wt^wwt it« ntti« 
wwi[ cwT^w wt»f w>i]l wwm fiw 
wtwi 

«fOTW W|itWf*i 

WWW fw wNwwifn ^'$w wcw wtftww 
ntwtww WWW«'wtw f^wtww t*tw i 
cut^-ww w^-5Tt»ii *ttftw cwi3j »r'^tw 
^•rsjwi w i»t»i ^^fw ww I ntwtww 
Prwtt?1 (Ridge) 'fltwcW'W ^tW WtW I 
‘fli STW Rwftwtw wtwtw WtiB « *ttww WfWWt- 
ww WWW Wt'WftW wwtw 

WWI fww ^-tw WWCW «RWWf« WWWtW 
<4^ 5TW9t «iww ^wtww WtW W1, Ftw 
w*rw cww wtwi ntwtt?w jftA wcwE 



w^ww ^#wiww new fenfv wrtiwi t fTww 
wt^t^eww wtiwtw fenw wcww wiwwi fw#i 
wcw I wt? ^ f«^w ewn^ ww» wtiw 
cwl WWW wtwtwrw ww. wtwwri nitwwi 
wtew witw «w ww firw ftstw wi wttw 
wwwi wwt wti w. wff cwtwFttrorwtf^ 
ww 5R ^ »IW1« 






Ptit*t*r I «c:^ tsf^ Fttw "ft^tt 
(r«rc^^ «»r5 »r«t?rm ^c»! 

Fw m, voi ffr»« ?f8rw 

nNf c^ii^T— 

cn»I (Shale) ^<1^1 (Slate) Wt^. 
W litWl «ft^t^ 01 f^^ll 

^11 nw *r«*, fJit^TNu 

(Lime stone), (Dolomite) 

c’lfsT ^tt?r«Pr>i'N c’pw «< f®^ 
*tiw ft I till cvm i»tc»!t cf?) 

fc»i« ffttrt 'srtnt'ty® fff®^»i— 

«i|| 3Tt ntft 55 «t ft^tC’Tt fftr 
C^Z¥ ftCHt iffJTf 

vflW® tff I 

niit »itttt*r®: §-t^t ®tct 
•ftta »rr^tc!n ttc’fi •fttcaa va «ffai 



ffeva 

ntacaa ftca ffk-vfi 


affiaf c^Cflf ^ta tfltsf fa ®ti*ia 

fcf ftc^, sii fa 
ntftr^a f%®ra ala i «taa aawa 
araa ni^ faw cfta 

¥taM aaa ntacaa atfla al fa. ®aa 
^tattn^ ca^ ntaa ataiMini 
m fHa aPT aif I atfto^i atfat al 
1(1 «pfta^^%aa artf i av *ftt(3W ^ 


af^ area a"*t^aF fata a^ t*ffv c»ta 
«rf ai 09i?-wt^a ntaa atraf, astfP! 
a®a aca aff« caa^a %N w*f ®t»i aja 
a^-at*ita fata apy, ®atfa fag^ af^ 
ifa a't^a fata TtCf i) ataataf aaa ftata 
a® fra caa i ^raata ®taatai 
f«ata feataa tacf ataraa 'Jga afta 
atftf '*itfr? atfr® atra ai, af?ta 
ar? I caatra mn fata a® ataa 
atcf ai, caatra «rtaf aaral ataraa 
'aaPi® f tfera wa wra i «fcaa 
a^ata ^afe faraa ^ai ^ara 

atata ^®t® eta ar^, fra ataraa 
^t®[ni fra ata i 

atftr^ at®l ftaat atft-aa atatata 
aaa sfa car^ ffg^i ftani aa®a far® 
fa I <iia fra Ffraa ^tfaa fataa®tra 
fafa® fa i ®aa utraa a^ aaraa at^ttra 
ataa ’aaai atf5 ata ar^ta far® atra 
ai, afrafi ara car® atrai ^®Tfaf 
?lla fra ®ta cacf atiU ^a f^ra® a 
fiaTta f® fr® atra i 

ffifal' araa ftaa«faa afararffr® 
ftf®fa^-ftfa"a^ atftr^a faat^rfa a'ar# 
fff wtaral catan atra, cfa <ii^ atftr? 
araa «^a^al atat®f frtfta ataa fra i 
^aa afa®fa ffataraa «t®a*|^® ®arfa 
cftra f[aff®i ?[fa 'a^r® a'^ta a?}? 
carf atra atra atai ^ra f^taa ®t«Frfa 
^®ta «<ira ^tf?rarf i arfatf®^%® 
afa cacf «fai tararf aaraa ataa, 
ca®fa atft? ^®f%a aaa «rF® fitrat^a 
®ta Btra ataraa ffaw ®*m ® gtf® 
fan «^a^ cftat« cftat® ataaf®® Ptata 
fratita® fan i ^ n fa ataa 



frw, nfirrirrH 

caf^ii cH»T « ¥«»n 

cw'rc*»t ifratftJTi car^fl Ttf»i*rNw, 
ww f^tif nCT* I 

*rt«^i nfs- 

(Phyllitc), f# (Schist) 
« (Gneiss) ! ^ •fWW? f^grt^T 

^f\ ’r^<fTt« c^t, 

'®tl *tw f«^i 

^^cn5 


^ ^.4 

vnurvv fat« 'mc»r f 
c*it& nt^tccijg atw 
s?^iT, ^ta <flac5n ^af^r^a fta^i 

« ^5?tf5r «rtr*T ' ‘Siff^a ^tf«ata 

‘a<rc!(i fsi^a^tca 5c*jti i 

?i»i a^=Jtc»i, aai ^tr>T i 

*i\ afw's «rtfl%af fanfa, 

cafta a® aa^iaa a»i^ 



af^iHa W91 cnsi^ac^ ^:a, wt^ ^^taa atf^i- 
nt»^caa ^a fact ac»r cat's ntca 


*rt?t?car% nt aacaa ntata S^fai 
«i?i[ata a'ai ata ca, ‘*»^ ntaa 

a'p aa^taa at^ra a^c?! a«f|a at ^a 

araatff^ta cata «i®ta5^tca cata'«rrat« 
ntra I 'Sira afta atafaastra 

^t^caf ata ‘aaa f ^a 5 caa i?l5 aa i 

•sfaa cal 5Cfa ara at^ca afcaa 

atin 5 caa ^a ^ca ata ^ata ^sta ^a- 
atf% Ka aacaa acaji a^a 'araatflata 
rftaa fata artta i ^tatal ^c^tacaa 
«raaaataa na fs^ta ata f^tatattaa 
▼tia «• cac¥ it ata sd oia^ ^ 


«iiafe caca i^tta at, sta ^r^sfsn^ 
aafaa aca i sti aa: ^tatcaa «taa atal 
ata, «rsr®a ^t«f caa wn\ m\ 
aanas «tfs=attaa ala’ll araa a^ai i <ii| 
faaa aaa aftai «itti ca, ataa aftaa-^R 
fa'$a 5ita wt»ia afiiata, ataa s at^ 
«r#6 ««a^ *rtatt?a Ptt^ra ^-aa, saa naifSi 
faiaat^tca a^tatal ataa at« cata? fagtJi 
caatl ntsai a®a i «ia atar ntaa 
s atfea ^aa atijtaa cata ^ts cal, atar 
cat ^ta ^aas i 

an. fatata vatar m «tl aftna ^ 



s .w ntw «i 

fNm *^ntm i?tt»i ^fiif «rtsd • I ml 5 i wi citf n^wc*i« 
«tcftiSR I c»r ^19 cs(«ii ’f'fl vn *itl 5 fl «r»t 

5t»f f Vf I ^ srl tfsm 

> I sr»! ’?!!'« *rf<fPR ^tcar jcv «fC 3 Ti ^rt^rrs 

ill ntv, c^ «rT» •rtwi 

??r¥ta I ^ < l ’Ttciv ^tl5 ffI *rf«^t<l 

99 ntftc^ Ut^J 9 Pfuft^l (Ridge) *ft^a *rf^?f m Silt I 

c^p»iT« ifw I 9ign ^rr*rf 



fgaj 

•tt^m ^•i^r T^c^ cntf, ffv 99 

«?!*{ 9t9K9 ¥W Off, VCff n9, *ftw 


t I dll »n5#^1 CJ?'89t 9V^9 ftrj 99 nftVIRl 3?^ '« I 

*ft«rs '« »Jtl3« f8^c9 gfi^jli «flt 99^ ^«l >r^ vcf« 

nw nim ^ta*! ntca, cmt 99% % 9 , 'a^tcsri 9\ i <f»t C9i9 

citl citl 99 9 j^^c'p cn^ w*i ^P^asi^rtc-t^ 9j;9 

cai f 9x% I afar® i a»(. 

«i i?rr»iw ^tfilf %9n ataata 919 ntca, ««aa wtima <aa^ aa anf^ ^'««i 
fftaata a'ta fac^ licai aatr® m 9 %k caa^fir ^rai 

999[ ntana ttl al%w ai ^tm «ff»i aat *flt«vifwcaat^aca»fat>aa’<Raa^fa 1 
9 ^ 9 ^ ^99 ata W9C9 ata 1 at? caai ata ca, cata 9^x9% 99 vtm 



3 '9tw®ir 


ffW ncfl^ ^itlSf 

»!W ^w fCT cncii «r^tf «t»i 
iqtlS n?Vi ’Tiw citt 5 c^t^ 5artf r«?j 
»pt^9j or^n ^tc^i fits «f9i Clifts? t^a 
jz^ SHS »r«ts3itr<F fstffsi ^cs I 


«rsTn?r? ’isfnr 

>r^ SrtS fst'S fCS t 

nt^rft w«i 

^si fts, *rtstc?s ti>i[ sw 
f^n^s cfcv vs 1 *rtsts i 


'©fur®? ^(?Tf^ws 


fi:»r fx^t «tax^ fsf%s 5ftf«, fensrtfss 
«lt’W5r 5t9Cl I f^f«s J?l^s-cnt@ts "Tffl- 

fxscf, c?t"rs fsf^s 
sf^ts nc^cf, c?cns ^s 

c^sxf, vTs^srfs fsr-r fnis 

^cs c’Tr^ I 

'stsrss «Fsj»frfs ‘fli cfc^ 

cf ’Ts it«n-§n"tt<ri ’ss*ft^^ 
sft»i cfc^ cstttffe fsf^s fw snc^ St 
f^S f?*r ^tcn-e csrttffe fsfSss sat fin, 
cn ns ntii-^n-twa stisiss^ ^tssi 
^tsi^s ^fsst^f srn itf^i «(tfsst^ 
sffts 'sftss «t^fsfs^ nfsw 

soicii ns ntsi-^nntsts stism 
«tsj®s ^tf?s ^fsst^ sen sfl) IS; 
'8 i<K s^sts ^tsc^ fsr«s cnttls stiscss 
sesr 'stsvsTnt fsnrts '«tefs nfssst 
nscFor ^st«s sen sen isi is i nttfn- 
stn*tensl ^ensf met sen 
isi IS 1 «rtrfstress cst^ n^sn 
cftjSs s^ I '9ts^scfs ^«s, ssj, nfsps 
^«te»ri f^s ^cn, (sens new 
nt^^T « listen ^si if?es ^fci i 


Rntn ®ts^se<s fsf«s 'ntfnstnV cntls 
^tstniens f®^s sesei ^sess sjsstn ^s^ 
cwWfni ^sitn « nfsesens sjsstn i 
^ts ^*fes sesei «rffsst^css ^ssstits 
fens ^its^fni sticss «rwtess 

^j^nts I 'stt «tse®s fsffes Wns 
^trsstn^css sesT sesei sptssstari, s^Rs- 
^f«, srtst, cmis fe^Jtfss fsws nt<=sji 
sftf«ns6'Btcs fs5ts n^sen ’itseis sitfs- 
st^tess <iii ^tsi sts mt sstse^s 
«rsTt^ fiffs? nf®*. ®t! fs. <fln. sti 
nstness sei*. fif^ess sstse^s 

'Sftfs stn^ess f®sjS ^ten fs^v isi sts i 

(>) '5iirc'5i 

ntn «J nnirns^ 

fsf«i sstfintft csit^ 

^snPrf^ nsts npBs nte? stfnnt^, 
^jtests's fn-ts^ ntitc? «rsits¥t#f ^tii, 
®tini, fsfs, 'njtcsfs fenntffe, f®isn?ls 
sitsssjiTst^ njtn«i, ntfn, nttf 
«t^f« fensftfs, « entfs^ nfts nsjs^ 
^nn wns fsn^ fensttf®, fsf^ ntsi* 





«tiv 'i fwtn t n»r 


(\) anTJ «t?OTr c^ttlr 

JI1J1 ^r^fsT's: '« c»rt*rt^?^ sr^? 

^9^ C^C«f f^f^JT 9fC9Cf, C»rl f'Stt’f? 
I »r^^rt9 cw c?«rc^ c’fw 
'»t9r®9 «T«Pt»Br 

^Rr9t3i^ I >6 

^n*irfrtn9 c<rK cft^5ft»f<jc« '8sn> 
cf\, f9«c?ti, Premia *fta% 'Br<J*tn9 C’aM, 
f«»i, a*rmn^9 atini, ^raai 
^naftfscaf aar cntlla 

9C®! 991 aHf I 'fiiwa Jiwj 
'«sfatFca I 

(vs) ifftj 5 «i-»r%ii c^tlt 

na'c'aa 

('ei 99 t® c^car ^atr 9 af 1 ) 

< 4 ^ «(a»c»i9 «rtat*f'9»i i sftai 

?FtaM «t^ ^a»c«i9 «itf^9t^f:7a 'stac'sa 
^firain*^ 9c»i ^9i ?91 
aftat^ta c^t9^, ^-f9ic«t%9 

faat^ ^C99*®ta, C599t*it9 nta'^j « aata»:"9 
^tfa^9, atffii, ntara, ntf^ifl. a^si- 
c^t®i. c^t^i, at®tni. ^ti9 C5^ 
^*raftf®tas cniSla 

ac»i aca s^ai cai« <Tft91 
«t9C«9 ^ fa^Tt^ta f^aig «fata 
aitfaata^ c^ftll it'ft'e ^Wata 'e fai^taa 
^faatalcaa faca «it9 ^aapiS 
aitraat3?t cntSia aca ¥9i cac^ 
•ttcfi ^aftata 8 ^maa 


cft^ a^ f*lt»i «rta ij-<l5 tffCfi 
5-’i'lS ^na «ita?«f»il 9faaaf«*t? 
Ills ftn^cafa catfe ^ftat^a afWI ca)af- 
niacat atsftraa ca% aai ca^a 
^rartaa\ ai fa^at^a ^a^ljiafa «ifaat^l 
faiataat fac^Ftaa atn<C9 ( 
facatara ) cHtr"^a atca ^rta <aal5 
acarii l 'srer. '^tartatfaa, ^ta'«ai, 
c’Tt^atft’T ^itartafa 

arf^affr I 

ailta ^tac'sa faf^ 
atcafia JTtataa aqftatatcaa ^<ta. atai 
§n5ftf®a nftca nt?, ^aa ^faatatcaa 
^ra ^ajifa^a ata '« a^a'ta 

^taf nfa^tfii^ arara i aa^ 

»ra1aFta vcsi 'star'sa fafw atc^aia 
«ifaat^t?a at^t«jTa,faf^ atara^a «j^- 
^•^T, ^a faetta atcaja (Diet) ^niatf’t^l 
«<iaa aiaatfaaf ^^‘faaatcaa fena 

a^ ^aiata 'sai 51^^91^15 acai^ i ^f«a 
«ia»r»ia ^a^fwa atc^a <s^atar ^aataa 
a^asRata astr^f ‘a^ ’ra^ aftc^a 

'oas'f «inMa i 

'starasa naWl 
atata a»!i«5 c»ft»i '»itfaata*t 
9(a»aa55C? ata? « ttj^a faaca ca^ta at«f 
aa ^ I «itcal a»ii acaci ca, «tat^a a^tfa- 
at^ura cat^»T^aji «fta «rT?t^ caffiSi 
'at n^^frfa «ta^a ^ftat^caa at? 
fara *ia4r «tac^a atait«7f»r 'S’jta fiR 
'qf¥i 5 Tat^ c^ren a!i aw ^laatar '« 
'9^ ^fa'sla afaawa 'aaS 
w^t-ta at® « ^nw ^ar a^arwa 
afi9t ca ^f^at*ft at®j 

a^lvta ^tatafa mm, aai at^iaa 







>OT ^sT-«nrt^ 5^1 cTmtcrrcnw 
?rr*ft^w 3(1 

'ntijw (^1 

5pw I §<.nt?sr 

’Ftflc«knt^’rnf|3i'«i»i'« nfic^rcn? 

^"11 ^tf» Dt 3lt5W(l ^'», tft^- 
«jt»r * 11 ^^ tni fsi'^a^si ^ c«Vt^tf*i^ 

*ifl3i^*i « *rfacac»ta[ ^tai 

fCT ‘iftc’fl ^tar®i JiNtaT^: 

•tt^^r « '^?i*ijf^< ^i»»i 3J1 si^»it»ica?r 

?ltn« («rf*rr*it3( '« 

^»i 3(rlw?r 
faf*?i I ^fsi^r^ia tir 

'Bifif’it^l:?* sfcw 

'>ii:3(^ ^c^if ^'*tf*i'® I fa-tt»i 

nt<^i« wr sitnif- 

cat® affsit^fK It’fJiWfl nfii- 

j{vaai nf«*i'89i «raF 

ijsf;? I *tfirc=TC"r ^3r^t>r- 

3Ffa*t 'Staled '«itfa'at»iti:^ '« <rtj«a 
(Diet) 31Jjff*iat^ 

>Ttata*i ^faaT^cwa ^ft^ « «ftc?ia ^®- 

^9iTcw faf«ir? «f5f9i« «ftfir- 
at^ai c^tt«i >11?^ 1 

mw a3r«f '6 ^tata 

^aata a's asr ^«-nt^a w»i ai*?ta^ 
’fca cata«i aa atiaf 

^tura c?^ ^T«f 3fa>i « ^itai <411 
fattraa ^ aatn ? 

arffaatJ?^ ai^Tfa^ ai*i»c»i at® 'Q l^a 
^na arala'i *rfa5t»iata ^ta'S ^-laalS 
fa¥ arrti 1 ’rtatai^tra aa'gfaa atsjam 
^tatawa <2rtf^ar nfiia'aa 
^f^atafim aaar ntai*^aatata ^tata- 
^ nVvm ^tai aa 1 ^xttata 


^aaatata ^faata^ strata ^a«rtl%a «rtf. 

afaa'«»a «Tta c-ar^ fataitataa tn^aatat 
fatataa^caa <flt^fs^ nfaa'!ia aai 
afspa ^tac^a ^«nfafaa fa«^< 

afa^faa ci»t®r| fenatfaia arfata- 

^raa afaa^a ^rfcata ai fti^aa %n- 
artf^a ^tataaitaa afaa-ea caif 
far«a afaa^aataY faf«a «itfa- 

at^ catia atai '« ai®a aK<FJ f 
atai « ^a ‘ill faf^aaa f^f%a 5ia«ftf^a 
ca?[ aitaa aK^ic^ a^^ll «r«tfa'5 ^znxn ? 
a"^<aica ata; a^-staa ^aa 
PtafS «ta^a aa^ra ‘saa^ acara, 

atcaa at® aia^ta ^tfaa ^caa atatlS 
aiaii I 'stiaa at® '« a^a feaa 
ar^ait^a® ’ftiara faiaa ^tcaaa « 

'BTRlI 

vtai^a a^i ‘aai® fitta 

atl-fiS ^a^rf^a ^aa at® aalaaa ®t^ 
nfaataai aFcacwi catl «itfa ^aartf^a 
a^ajta ^aata ail a^aji ^a «p aa, 
ni^ala^ «ff»f5 ^tfaata^ W»ilai| 
’i^'^ta ^tsf ara6ta3(i ®ai aiac® i ca 
w^aftf® faca ‘al n^aFta afaataat 
®ai ^tcaa arta a\c5 ca«ai ai»ii; 

^?r-«5?^'8 ’ta'''erac« 

'oijtcata ^a«icet^a atata ^tcata, 
faf^®f^ ®iTtcata 'e aita^ ^asftf^; a®il 

atai, f^aata at^taa. fsiaai '« ata^ 
^aaftfs 1 

iwr^tarc^ 

atlai, m 's afaai ^la«rtf« 1 
iffai5a-»rT»i?*i ^tarcv 
a^afaifa «faitaa clt^si, c®tlt, lapni, 



Win'S 


f 

nrWntn s fncnt^n 
cnl? %*r«rtf®, cn^ fSrtfi- 

cHtw « ^^s»[ ntntJrrws 

'ewf <ftnt®it>T ’pfcn f¥| «^fT 


t ^v«f W, n«n 

¥!•! C^ mi ^tltl, 'Bts fnfnci 

nff*r<ft^T? ^tw >6 '«t5 *i^)jc»iJ3 

•iiflli mi ?^t!T 

c»r ntc»it53Tt^ «f?i i 

n f«fn 

c^tsf 3{t c¥t5r nW? »ityftft«rl w 



cfet®i ^nsft®, <rin «tn« wn m i 

isnrv *iP«rw« nf^i ^*1 sir i nttR 
ffI Rsg *3[^i 'Q '®^>r^'¥ts nfiitsTtf?« sf"ntf?^ m i 

sfts s»^v! nsnitR* stc^i RSR flrs»i!r «cfR, cnsi^ ac«f 

nf«f& ^^Cftl n^ti\ nWcira (Shifting cultivation) 

nil ni «nr ( ffi n« *ftHwi-fai mm i •ritit ntatRi wet ntflafftai 

tict srtf n wfsTftRa srw fci fhm ntittRT •rr^tcfa sfi. 



TWPTWf »^ j ^it'W ^RtWiafiWf *n® 


^1 TO*r afrtnti w ¥w c^i t 
<ii^a «Wfl X5tc*r ^fsrgi's ntf*rt»ii 
vffci c»r:*( '^fw <ffia cf'e^i jj I 

^t**f« »itwfl 5t^ ?n ®’iifsftf^ 

<ftH w ’VTi ^fi sinwa 
4fcit«ftsr «[tl8 c<?t?Tr?r bh:? 

T-O (Digging stick) ^1 if fl^Jj 

fj( I fVf 


sff^nf ^tcv I N«a «rfr«« ®*f«ftf^ 

c«rent» vfii sf^ f 5 (t»f 1 > I 

’Tl«!tn«l 5N« =f^3 I »Tt'ft«‘l ¥tn 
<«f«jt5t^: %P( ffi wf^l- 

•ff%R 'StflC'®! .fe*fSJt'3?t9 nNln*! 

5twa^ «rF«R mtw I ^«>*n ¥»r»i ^c^— 
fSrr^ir '9 ^TtfH^’fll 



^tvtrw xfiS I c?f 

«lt«W I 


ni ’r 9 \tc=»l 5 W ^\ I 

Bffk BV1 m 'flc'i 

^f^ BfW «F«fC»l 5 FC*l I 
«lTH?t ^iNtCTfS ^t*I ^*1, CJ^'fl* 

^*r '«it’rt? *ft^> 
fkcn^ «<^ ’TtW 


fe*fBftf®? nnu 

arf^c^ir TtBf I '»fai ^1 51'« 

atPir^a ^t«f Arif's '3tc?« 

^fk^tzm^ imt I 

4*1»if»tr«fl cfet3»t ^*t8itr«a 
n'^< '^^11 cT?t®tm 
c»it^5t«*i I 

wt^f c*it>i *m <rivi 

CJCrtst^ci^i ^8n?r f*i#?i^*i 


<9 







c5Jt<f '^ti cstI 1 fsrtft^n 
fVn c<ir^ 

^*r«P[f^«fti 

fcf *rfirf»r, nTt«t=rt*T c^c*r, ¥»il, 
l'»Ttf? wsitcsfi Ji^f 

c«fc^ <ftt"5t*rnrt^ liti « 

«lt^ 3T^‘»r? t ^*f 

ftcni I 

C4f^ ^^51^5 wtcn^r 

c«fWJT 

w «ft? 

I m] cvtsr w tti? 

•ft?:! vr? ^ ^W| «ffll I ’TCsr ^ 

^cfl n?i (<f<ft5f'5: ) >6 nt^ Pr^ti 

•fitc'asjtn ^»f, c^c*f, v»f «ir?r 
^1 4m ¥t«fi WTI »it?^far5f *itf, 
^««[*r, ^«jtf? Pr^fl ¥a 
caffe chm^wi ^nls# »i«^rm 

C<fCT «ff? »ltf *fn ^tt¥ I 

<irt¥'«‘irtwtsitsi 

) fe*r- 

w 5t«f I «if?« f^r«i wiw f*rt»ffe'« 

^rni <rt’6fi ^ i 
fj?^ife ^t»tt?ii ^ 

«rfm fens <ttf%^fei f^'i^ i ?P^*i-np5^ 
fensftf^ 4^^ w «fcwi^« 
^f*ifl «r«(t*i m9 

fsr^a fqc»ife -tc^w fe*nr i ?f^- 
fe?F^ 4^1^ cvtfei ^•tWtf«fl 
<f<ftJ! flft^r 5t*f ^ f*it»ife«ft^f >19 1 
rniWi ’fwf{6 tnartf®^ <fh» fPf 
fejtf^«¥l m sjfj t 

c^vt?*r-^ sff»iW« (few «*fftf%t 


4«iar <rrv Ft»i '• %t9VB m (c^t»f « 

) I VI it^jfhs 4¥fti»i 

cfewc?w ^fTtsf ITN fw I ^•fPtffew 
'« 5tcw(^HJr vci 
'« 51) ^*n:iit^ f«fti 
arfSrfl nftstf apwfe m ^*1 

cfetstiws 

c>ftm >T^^« ^tncf I Tfrwfe 

Cfet®t(?5 4[t5 ^«fei 

arc^T^ ^*ffl V I wi 
^rti, cfet®t?n cf %n «nv 
^t(¥, cf wsir^tStfe ^^fei 

?<r <fti V I 

caffe f2itft<i:« f^C¥t^5\c?5 

nn •fjtrs’rm K»i3 *rt>r. *iHw. ^c^r*ft»T 

<6 irf^[ I 'esfcsf njtc«Jft>f 

cw c^. r«f nim m 

tt(¥ I 4[t>f(«i *rrt(«5ft’r 

I ir«f *ft¥^t9 *fw ^ »f^<ar? 
i^tc« >ftftrfi c«f(^ 4Jf-4fi5 

c^tii ’ll w^ m ¥(! f^nr ^t»fi v i 

•rt»T, ^ 4¥-4fi5 c^tit? 

'eafif 8*—f* afJt*f 4f{5 

•ftcar >rt>ftir if»f ffw c^tiWfJi 
fenn nrfircf Tm ntcjw vffei 
4^ «rt^?i n'? ^ *fWi ffw ci?cif m^i 
^ f ^*r?[ ntaftSr^ 5it«m 
c<Fm«f9i?:¥ 4»-n «fl 

¥flTr?f new w^w 'w 
•ftwtwi ^nfwPil ntwm ntwtwj cftW' 

Ijfiirwr wftWt^ W •ftn CWW ffl v\ 
<t5?tWl ntn 4^ai ¥W 4¥fel w? 
cntntff^w c««f1 ¥wi v* wtw 

'•wn wfe, f«w-5tw c¥. ftn w^fnnttfi 

cvntw -Ttm w wf fwf^ ^tn 



C«in S!1 C9t^ ^ W, « Wf9 ®f»l 

^ * ’tt«its «r5»isr «^tf c»i« 'Bi9f9 ^tl%^t*iY 

m n« njti'«=rtc>rf -Tm ^vfk^ ^k«i m n ^tm 

’rc<p sn cm nytr9!Ttt>iw c®*ii «f5iuc«^ ff^-nf-sJi cv«t»it? 

ff»rt« *ft«i ffci m C5CV it^i vstsc^i ;|^ 

m m m «r5f^ f^izm miw Biii»c*i 

nTtC05i1i>T« «fm sff? f^i^cwi- ^mn^i '•^ur^sr ^rteii i 



^n^ar=i c-itp^pf «j?pjj I ^«'itc’f!i i 

'ftc^i €Jn*if8is ^^9\9 f«-®? -ft^*rf«i «f«- 

?lt*f'« *rjtraHtr>rfl n’t^ '« Jitscw c^*n\ ^ir i ’rtm 

mi mrttcsr? '^zw mnt^i •it'eni =11, 'at^ 

«rmm*fjtr'85rtcnir*rt»i« tm? *iM I 'irtf^Rt^ 

«iii «i?[ cm I fi[»Trc^ mntai c?itc? ^t'otci 
C4i^> fsrcvt^m '■fft’itJpt cm"^5r- «f*(i mi n 1 

c?fl m« fewfattm wc«^tc*ii 

w ’n^Twi «tcn srr«fn c#t?«i f^f«t wr^« iiT¥ 

ww»«m ttCTf mc¥t»w nfim «rn¥ ^trfi 

f ^ m¥ I lif) §nwt^ mc<i 








«fgi c^<n ^tn w 

uii^ Iftt fWCHf 

t5 • '®itf?^t’?tai *WI1 
*}fii*iti*i c'rtffij artif 

cn I m *1^ f*1 >it*ft«*r^: 
*rc*rfl f?»rtw 


nt^*! «r«rf*T ’ll fw 

«rti I 

^•jt’i':»w ^*f«ftf^5i ’ftwn?! ifw ‘^wi 
sitc^ uis^Fir^tii iwn 

I imw ortfB ’•itftf '« 
C’lt’nt *f^, ff 1 ’fi’i W ^ ^ 



'A’fIB fsic’Ft’rl^ frc»!t¥ ’iJti'S'it’r ^m^rtncnt^ ¥iii| i 
liifntcH cm^mwf njtc'«i=ft»r t»i i 


(ill 7 »i «rt® 

-at?*! ^91 ^T( C?<t1 C’TCf C^, 

'9’f "srt? «9‘» 

«t*t I >i"^f m *ifii 

1f«« 'e c«ttl5r5i?t ^itsT 5tt»iu ’I’lt’i i 
’F^ll f^C?! ^n- 

’iM 'fl=pi8 fm «rtwi 

Jirtn»nf mw §*fartr®5i 4f«»t=i«s 

«ratsi 

air aafi5« a!*t Vi i 


fai^ata ^^faFtfaiai fac‘^a caa 

cacaa aM ttii clJt®tit« 
’Ffar^ afaati 4wtfra 
ca-t caa 

ai c^ta af«a at^a ®tai ^aa'e ata ai i 
atarttaa afaii §*fartr«a cafrcaa aiar 
fflfaa ^tc«f« catat^a at'aata a1f« fta, 
fai fa’^caa «r«tia ca ^tai 

nfaa^jtn auras ararta I 

^aaj '« ^a»iaf»ti aa ^rtiriia 

^n«atf^ai at^raa mv aftaan ,^fta 




*tt^, c«rtnt*r (f»tflf»tl5), 

^^jtff ft*c \ 

*3r^ 5R1 mv^ 'HWiftsT «f^tTi- 

^*1^, 

'■rrttntn «ri% 

tfl ¥c« i citcM*iii mw 
VWI Snaftr^ CHlil 

^t«^7tri89 

MiK>[ ^V8tm s^f i 

<g*r«ftf« *<1^ «r7icn?i *t^c*pa cflti 

<rtt¥i niciTi 'sT^ 

-il^ Wlfil f¥c^ 

nw 'e c«c«f 

<ftii C'SS «rf«(^t^*tfli ^^Lm 

•ii^ f^c-nr ’ttc» *i'3t«p?i 

bfH «tft^ I ^tCIfl 

>it<{tC^T ntClTT «r? 

c^t'5f1 nU ’TT^fel ^cn 

?tc^ IRC? ^r?f I ’ftiiS »ic5 % f«5( 

*itl’T?I *ir«^ <4^ «ft«*llf *f«*f *lfl1 4tC'8 

^19 ^T^ii ^'tr«j 
f«>7 *ltr? I '9% f®*l C^C^ 

9<^\ C*iw 4StJ? «ft?l*l1 S|1 

Vi C9, «r|« *ft^»r 5it^>T 

«rt^7[ c^rcii *rt5i siM 

W«« >l^<tI1 <HVi ^9 C9, ^tSl 9fzw 

^ 99 * 

W 99 99 

crti ^tmi 99 ^*r c>wtw 

999 ^99 f*Jt»l V I 

'e t’w ^n*S^ 


W*l 9t9 t5^ 9F9 vm 151 —^fir¥t^*r 
W»l <<▼ 9Vi 9t«9\^ VI 9\ I 
^-tej iicjiif, C¥flt*lt« ffl 

fe*r«ftf« *ltf 9i9\ »Itift9«f'«: <9^ 

9^9 <rt« ff>1tc«r ^?*l 511 919 
fltftfl 5i»r«!i «sf?i fin ^1 f5it*t 

nr*»ft5itc5ii '«nr fsfc^tnww 

«rij« »rt?f^f 

(c-i»if^F-r, ^ff) 

c<rw c-rtE^5j^i f^cft^tcw 

^919199 5i:?^.s»t«l1 C9Z9 «r^« 9^^ 

919 'ItC’f I 

c^t®tfli c^ «Hjff vav^ 
^9j <fnr, c»r ^t»nii ^irtw 

5rt«fj c#flr*it^ 5I^5tsfai 
V <ft? I «i 3 rrgj c*itt^ai %9 ^9 

999 9i9^ 9) I «fltC5Ifa 
«it*ifW5r « 

*IC«IT V ^t«^tfl ^CfC5(^ I 

nr^ii 

n?t< «ft^ir c?r? <fnisa 
Tfar 919 1 9)tt 

^itwtRi c’rc®! ^tEir? ^^1 

f^l ASIC'S 99 I 

«ft5 »I*l^ '»J«^C9{ Cff51 9] 

C9t9 nt^^nlH 99\ Vi\ <41^ 

nt^n 'Jr?l*l Jlt^ltfaff »l’*lfa TiCTt^ I 
t<.’r^-^t5»i:*f s?t5itf^«f '«fl^tc5r c'si 
’Itiftil «Jj| Sfilis ’ft^H 9t9i 

9t9 99) ^1 

mi(t7i«i®tc^ ^-etin w ¥11 iti;—*rtf^'8 
istn ifii I 

«intf^ ^¥c»i 

nf( 99) Vii *4il ?t7ii >itit5i«s 





«ft^f fm c<rcf 

¥91 ff I Ft*I 91 f9C*|^> wt^9 H9J 9tl1 
¥t9 ¥ 9y9^tf ^tfirnr 

C|C¥ f9:»l^ fht9srt^9 WS ^«f9 

99 1 5t»l ¥ %»lK C^C¥ 9intr«¥ 
^91 f9f®9 ^¥C»I f9f«« 3TtC9 (9'«— 

^nts cntfi, ¥t9, g9t¥, *rn<rt*!, 9tf?9i, 

»tf'!»l, ?tr'39l, f®ft^ I 

C9¥t9 9¥tfe9l 9(*ltf«'® ^91 WC^ 

’^tPl 9t«! f9’ltC9 15-4¥ 9¥9 ¥*?« 9J99t9 
¥« I ^'99-*2;9^ 5T\9t« ¥ *5l;9^ ¥t9i:¥9 
¥tff9t»^9 9r¥c*f '£r9t9¥: «rntf«^ ??9i 
ntJr¥9t 99 1 ^t»l¥t^'^9 tf:99 f9^ 9»r 
C9 99» «rnif®^ 9?9i 
C«r?t9 9C9jnC¥l 99J Wf '419^^f^9)t9 
¥:9¥i6 9r^lf9¥ 91 

»rt9 ntl99 <t4twi 99 *ft9 ¥91 99 1 C<J1^ 
fiIC¥t99 49^ f9C¥t99 9lt9« IJ- 

4¥i5 ^cn9 ¥[tf99tft9l 9t9l¥9| ntC99 
«r59 *ir99tr‘i nt9 ¥t9 9tr¥i 
nrr®'5 ^9t9 9C9T 999t9 I 

1#9t99*l 9if9fe ¥ W 9991 9fC»l 
f«f9l9 ^fflFt9t9 *19 n1^9 n9if«9 filt9tir9 
4^ 9¥ «!¥¥ ¥91 99 1 99T 4fC9"f « 

^f?¥t9 f9¥¥ fen¥t<A9 ^¥C»1 999T9 9(91 
nt9 ¥91 99 I C'itt¥ cn 9tf^9tWt^9 

4ntf^ 9[91 ^«f9 99, ^tl‘9t¥'8 *lt^sr 
nif¥9 Jlt9ti:9T ntr«^ =?91 ¥91 99 I 

9«9¥ »T919 4|«tC9 «tl« ntf«^ ?{9tr¥ 
f9^99t9 *lt¥9 ^919 «rt9tt^ 

^<ir 9f«t9 *1^199! ¥91 99 I 

¥l*1tf^ 9?9tC® ^lt»K¥t9C»19 nfisit'l 
»ft9t99^: •t'®¥91 % C9l¥ ¥ 9n:¥ 1 

^9 ntf¥^ 9(9tC« ¥tt¥ 95lff| 

l-'9tint¥9 *l¥f^ €t9W ¥C9 C9 ^<11 9¥ 


«fW¥ 99, ¥Ut¥C¥t9C*ll fflHtl 

i^1ft9 •9«¥91 «•!«« ¥11119 9¥ I 

wtr 5 r 9 ¥r*i C 99 « 919 cn ^¥¥ 

C?91 9t9, ¥19 WW 9l9\ 9t®9 9l¥9 '¥lt»l- 
C¥l9»l I ¥lt9r^ 9»l1 9l9 ^*flf¥¥ 9?9l9 
C5t9 *1lf«¥ ?9l9 ^?1^¥ ¥ 9l9^¥ 
¥99l9 ¥9¥1 '¥Ci1¥ I ¥fnlf¥¥ 9f91 
C9t¥ ¥Jl»!9t, C^fljSsr, 9fsrif»19l, f^feKiisr 
^¥Jlf? *118 ^*11?l9«f«l f¥8 f¥S *fl¥9l 
9t9 I ¥C9 9?91 4W¥ ¥99l9 WC¥ C9 9lW- 
9J99t9 ¥91 99, <at,® ^*fl9l9¥f»l 9fl¥I 
Cn^ 9t¥-f¥ C«I1C¥^ ^ICn I 9191 «1¥C¥9 
nif¥i:¥ 9199® 9l¥-[C¥9 C¥l5r 
9lC? 5fl, 99^ ^91 fil¥C¥9 n¥f¥C¥ 
9l¥-(C¥9 ^*199 99 I ¥19*1 ^I^IC^I nw 
fq¥Hsi ¥99l9 *19 91 nc? 9lt¥ ¥l ¥t9 
9l¥91 99 91 I *ftf¥¥ ^9lt¥ ¥Jt»l?1 9l?1 
^19 (¥19 ^nt9l9 I nir«¥ ^9l9 

'¥r1»IC¥l991^ ¥j1ei9\ 91 -|f^ 999919 ¥19 
91C¥ I 

f%C¥l99 fl*1tM9 ¥r9¥l8 9tC¥ «rg9 
!(19C¥»1 §^*19 9«9l9 cn9lH¥l9 «lf99l*n9l 
«rg9 *ff99lC9 fel^¥l ®19 ¥ 3ll9r¥i:»19 ¥»! 
C959 9H¥ I 

¥Jl»l?1, C«rlfe9, 9^9f 919*1 

( 49l9¥S ¥Jl»lfn9l9 ¥ c»l\99j5¥ 9pr¥ 
fl9«| ) ¥ f¥«1^9-4, f¥felf99-f9, (9l9lf99), 

r¥felf99-f^ (9l^C9lC3Pf9!r), Pulf^isf, 

f¥Mf9=[“f5r *3# ^nl9l9¥f¥ 4l991 

hrf9¥ 9l¥ C9t¥ ¥¥t?l *111, ¥l9 
&9f9¥ «nC¥9 f9#9 ¥19 I C4llSl99 

49¥ ¥9»r¥ %^¥(^9 49¥ 

9t«C9 1 , C4tilC99 CfCl C9, 911fl4 
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c^rtl&c'-Tw c’f’iV, cn ^^1 msrcf^ 

«ftc=f5ii f^fsir '^11 NtwfJr'eft 

«4i?BFJ? ^:|?f 

^1 c?r^ir <jt-f^wr^m »r^Ti 

C^(t^tC*ftl5 ’FWf I 

fsjf?! *itisiir 

<rt® cHz^ 
nt?. 

•}fat«f%^ ^tr*ra <rtwa fasts apai 
as I faf«t «twa «rf® cacaf 

nts, ^ta ‘aa^i f^nta ^ffataf^^ 

^ffii^ta ca'sai f.m i 0?caa «iti»tt5ai 
^cara ^ai ^cai i aar 
« ata^ §naftf« ate? ’laar 

§*r«rtf^a fafsa <jll fentata^f*! tatum 
ata astPiaFtc^ c?«ai atatf i 

ant»ja*fa ^trataf^a^i 'swa, 

*Jcaa nfaata, waati. ^^Jtfa ^taa^ 
Taga ^na ^'^a ^ta i ^tcaft c^ta waa 
^faat’ftcaa ^jtaa\a «rrat«f3fia^i 
^1 'sfta?'® aca ca ara ^aa Jaitaa^a «rwt«r- 
^a«ta fena ^nsta fa^ta afca, caaa 
^af^^a '««ra, ^afaaf sfcaa <ifaata 
I'sitfa). ca aa faataa feaa ^ar a<<3ta 
^ai fliatsfa ( feaat^a ^a»ca a^f«l 
ftaaajfaa fa^« asar a^t^^ i '®1'® 
catfetcat# aai sea ca, atfaata^ «ia>a'®^c^ 
*(<aaa5 '«rf« afjtaa\a «jnTafa*^f®l 

%%*• car^ as-** vjtaa^ i ajtaala ^rcat- 
ir5?fa«ra a5f ata ^atft a?atntai at^i 
aia\ *>(< «taewr aaai ^natf«^ 
caeaa «tiitara*ta afjt»iat enw atc^Fi aaj 


'starsa fea«ftf^at« (attai, aar, ) 
cataa 4eatw^a antalt caca ateaFi 
faatca apneata^a aaaita caai ata *rf«H-*t1%a 
^taraia fenwtf^eaa f^asa i lantatu ^a- 
«ftf^a aw ataf stale feasftf^ «n:itara^ 
ajtaft caea atcaFi stale it^pi 
waa aa^tf ^a«Ftf^a apitaat <sraeaa 
afiiata ^sa* cae^ as** \ c<sfe fae^tacaa 
^e^taalai ^tcaa at« cae«F cacaa 
«feat«f^a =FJtaa^ ata i 

C«sftt^st 

a?“fa«t^caa ac^, *3[<aifcaa 
c«rtleeaa «rcata^aan aesf cacaa 
facait«aita 'e^a «rf^ a <atttai 
%aaa^ 'sta^a ’ijFcaa ^ta'f '«aR at^ 
*« caf^ aea aai aea ate^ i <«> faatea 
a^aaa wta^a a?Feaa c^tkaa srcatar^a^l 
ae*f «« tJTFta i ca at^ale §awtf«a at« 
fata ataaai aai atata, ^teaa catiea 
•sfatia afaattia f«^a fa*{fi ^ataj caai 
ata (^aPi¥ ^^aaaaF «if« -afita cac^ 

.srita) I at^^ ^a«rtr« ^ttaa ^afav 
at^ cat^ ca c^ttlea nta, «rtataftaa 
Hjaata ma^ aFa i aaas Natf^ 
<fata^; at^a-nPsa aitaas, f^taa ^a 
c’satata «ifaat^ i fe«a-af%a ^tatasa 
feawtf^a att«« c«rt&taa facaa 
at^f® atatu «rata at® f^atca w 
art^a (eTtrn€¥i ^ ®g®t^a) att®a 
^*ra fa^a ®aata art®^ '*i^ nav fea®tf®a 
att® c«ftiecaa attf® c?at ata i a’®®t^a 
att®a $»iata ai ®«faFf^ at:® 
cfltfetaa aftata aca^ ¥a att®i >•• 
▼naift *i1^ ♦tt®ai ata, w *f§at*i 





Ftn, ^ c«n:¥ 

••« <trt»i, >•& <frTt»r, %■• 's’s jttN 

c«rtfik •ft«fi 

<rii« '!5t*i c*f^ c<tc^ nti j?i I c*i^ 
wa c^cn <rt« 

c4tf5sT ^tn c*rv, c*t^ sfi «ft'«iti inF*i 
^'S ^1 *rtT ^1 c«rti3rJi?t 

'»*rn® jrt<rta*i ^tcwi 

C«rt{5C!?i ^T’T^ CSZ9 I 

m C^. ^f^¥¥l ¥| ^ 9¥»f ¥¥aft^? 
«ft® ^ 

jpflTttW <ft¥ I <> <ft¥ 5lf*1 

•ff«*itt*r ’r¥*l ^ ’I’lV c?i«i?r 

«Tf«r’rt^i:’r?r ¥tc¥ c«rti8c5ii 

CTtI I 
5rt‘ft5*r<5tc^ «wi 

<rt:¥ «rtPr¥ c«rtk*nr *rf«»iti ¥*r 
¥h:¥—«rf¥ »c<rc¥ 'srit*i, 
c*rrfe cfirtfew? ii»r 
*r¥i ^t»r wvme 

^ •t¥*rt^« c^ c.n¥ *ftf 

si1, ^1 4^ ¥^rT C¥f¥1 iltll 

<rtt^¥ c«ftlBH '<rt'9ftfl 
nfist*r I ‘flt ^18 fe*rsFtf« c8t®i 
¥ cm9 «ff¥i5 

c^t®t« c4tl8sr 4r?m *ffinit*i 

<ulc«rii5c5(in®fn »• ®t»f^«fc<rc¥ 
cnn <tt¥i Rc¥mH 

€rfMs 1JW ♦Try >«• '^rit? c«rtl5^ 
C»CW <tt¥ C«rtks»I 

^ >•'» ^rtu c^ftlSsri 

cft® c«i *ni^, ftii-^tf^wj 

’isitn 4tPrw c«rtlN ^rt't^i n i 


»rt^.%¥ jjiw ¥ »rt^fi¥ ¥t\>r 
C¥C¥ I C<9^ <<1 w 

bff^¥ «rt? '^¥ C¥f¥ 
^t9-¥r^»r c^rcw «rt5¥ i 

«rf9|B 

‘V <»;!’» ’?cn *r?i1 Tht i 
^*ffi^9s 5Ttl"rtS ’‘it'fj *itai f^lS 

tnsrif® <rt9 m¥ c?t?? «rnt«f^T 
¥iti»itfa c*fj« «ttt¥ I ifl?i 5i*f 
c^t5l, C-sr^ f5lC¥t^?r, 

'BiTtc^t* I ¥lf^¥M 

•*« <intc^fl I ■f’9, ¥!« 

¥Tt»I^1fTl*lI nfaJltf ¥*f ntC¥ I 
9tc*r?l <ft9 C^¥ a ¥lt»lf5r?t*l atf*! ¥C9, 
91 «i«rt=f®: nt¥*i^t c«ir¥l c¥ 

¥¥C»1 "rt¥»I¥t fkm 511. ¥¥:»1fl 

<ftl9 ¥Jt»lfiHtC*l9 

I "ft¥»!¥^ t5 

«ii^^ ^1 c^rw'e ar^ 

nnisiti:*i «f?¥ c^t®tr?9 ¥ti:¥ 

¥lt»!f^?tc*l?1 CW¥I 5111 ^¥1- 

<CtC9¥ Ht¥’l’^t '*}¥ ?t¥*I 1 

'StSi <<1^^ •TJtl'S^t’I C¥C¥^ 

¥Tr¥Pni'rt fjia ¥tc¥ i 

c»ltl¥i ^•rr51¥ C¥C¥ ’»• f*l^- 
•irjts c»ik?w ^itBR fsi ¥ti I ^f¥i* 

¥H¥^ tf®^ ¥tl9 c^m 

¥t59 

cfin ¥ti ¥11 



nu wtn'twtii 


f«&tf^5r-<i)’ii «f<t^ ^B^3I Ht^sT, 

*IN^» Sltf « 
§n9ftf«-'«i^ifi® «ftT <ff« 

<ft^?t^«fet ^«r*tl I C3!Wll»fTI 

jn:? ^t’ftirf^v 
^itwtlBsr 5ftt*i Brt«t5 
*tffl*ftc*l c'tc^i'e f®&tf*i5r-<ii’ir ^tffwi 
fsfefCJil I cf^tC^tfSsT f«^tft5r-‘'iI-C^ 
I ^Jtr3tl5r5rs «r<ft!r 
I «ICsr*F (C^3» 

) «ftcf, ^j|Jit=r 

c^ ’rr^a c’ft^^a C5ta« ^rcsr^r 

ca^ I c>T »ra fencal '5jtf^^t^?i1 

(^tai^a ntataa 'sifaata^at® ) ^tcaa car^a 
«rr!it«f^a f^fetfacaa mw f*i^a*lt*i i 

faf«a cat^ 

«reat^a'« ca^ cacaa «rtatafata 

*fta ai I ca^a 

-srga nfaatci cac^ nta sri ai «rta ai i 
atcai fs^rfjf5r-4i’a wr^ta Jjatata ca^ 
oral ata af^*i-nf^a 'stam 
ataji 

(faTutfiR ) 
fa^ (at^catcsf%«i) 
faafataai a^isft^a a-^f atm «rata 
atar, ^tai afa cafe asca cac^ ata a[<K 
«traa atrs afa aitcata^a atfeX^ ai atr^, 
aica ^tcaa atc« atataa^; f«fetfaa-fai-4a 
atfejf« aa ai i afa^a Btai'sa fsalfe ^aartf^ 
at?! §a«rtr«a att^ f®ferf*ja-fas-<iia 
^ta tflar aaa cat i 

ittcattJFf^ ca% aftatca atart ^a, 
at^n, t%a t^tfa ^ i igaatf laraft^ 


atwi ‘flt f^ttaa afaata ¥a atra i 
cfet®i aia^ c>itfe famacaa fSrc^taatm 
atw aw «rfa aav ^aiatf^caa acajt 
attcatnpfam ^«ta ^a ca*il caai atai 
cfet®tai «rata^; aa caca ^ta facataa^ai 
art^fara aft '« aiirty «rrata aU’i car^ 
^tcaa cacaa «rcatat^a atferaftjftaa 
caca atc¥ i 

^astl^fsfas iiTt1%« ai f%rf3R 

af^a-afisa ^tacira afcaaiS ^aajtf% 
IWI feawtf^caa atcw fs«atf5iota ^®ta 
caai ata ai i ata's aar^ft^a at® cacat 
«rata^: f^at^ ami ata i 

fe^lfaar-^ 

f®fet^a-f5r-‘fla «fata ataa*®^ 'e 
aai «ffaaM ^tf?atjft-'«i^rfa^ ^ca 
ataa^ aft^ ai at'eatc's aa 
aaa ai at'satca ^traa ati® atataa^: 
f®fetf*ia-fa-‘fla 'aata caai ata i atw at^ts 
fenartf^ ^tc?a at® cat® cataa «ftatw^a 
f^tfaa-fa caca ate® i 

«ti5®tat ®itff atf! 's »rt«rt?ta «ifaat^m 
arWf <jJ|artt«f?r 

®jtfaata^m att®a a^ar aat® «rtaai 
ca ^tcataai ®caff, Wa ^a®ai 
at<®, catfe f^t®tacaa fac®ta^t it®i a^’^PF® 
^a®tf®®faa acat <aaa «fl®15 fea®t^« 
cat, ca ^a®tf«a catc®ai astcaa at® cat® 
aa® a®tatata®fa feafp afaatrt cata 
ate® I «aa <ii®l8 ^a®tl^® cat, afraa at® 
faPiea aa1f??»fa aai ®eai 
aft® 5?fatef a atafa, airteata 





*$AK 5^«if»tf9« c^tstOT n\^ fsrcvt^l*^ 
11^ ^vw ^l*r«rtf«tT3 c«irt¥ i 
^»il ^rtf^^t^fti:??! <rtr5 
4tfnaf c«rt{5sT, ’?Tt»ifn^t>i, f«^tf^5r-r^^, 

*lfil*itt*rt ^IKII ?f5p*l-*lp5J| 

'«if«f=?t^-t 

^ ^Ttt9lt«\ '« C«ttksil 

c^c® 5?11 
if^ ^115 

?tt9rj9 'Jft*!t»»»c»i5 nt«<t3*l 

<tt® ^t«F nflpfsisii 

<ftcw« a f nt'sui c’lc^, 

c?«n ^1?, m 

^ftr^S'S «ftPr«F c«fti3sr, 

ilCSt^ I f®^Ffsi5r- 
fif '®r’«t«f« stcBfi? 

^^p9^ aottf I ^c?5?{S sttsfj, 

cn^fkt 

<rti^ I 

^Ivs ^jtwt^l?! '®i«t^ «it«« 

Cdf^ 

C^t^l '« ^JtC^ta 


c^, f^&tra '®tai:^ 

<ft^ caFts?api*it <8tac^a ntatan '•ifirat’it- 
c?a ^trara cstw c»tNa sia i m a*ii bw 
ca, ^tat^a ^rtataa 'Brfaat^c?a «ftcaFa 
«rtf?at^Ta f^a att^a i «fff«a 

m c^tcq faR^l ^ac^j'S 

^tai at's « ’jta «i^tca «j^fa^ 
'®ta^at>?1caa o^^fS 'oii-tsitia i ^tat'^a 
»itata*i 'qfaat^^caa >i:aj afar '« * 5 (ta 
ca faat^ a:ai^, c’raa’si 'statasa 
^ifaat^caa acai's acacig i ar:?a ^aca 
ais « 'jiSa f^at^» aa^i arai«» ^tiaa 
aTtaa ^rfa, '•'(ts « atta «ca ata^c^ 
ntca ai—-sitfaatalcaa ^aa's '»ti« 'ica 
ca^i ^fBf?!^ a ram «isiarfr atataa^tca 
"stcwa ca5 atcajts^a « aaarnoatH 

aa~att?a attaia 'sif^ fjiaatcaa, 
^Ti*fa cacfja aia aa^a atca ai i 
'8itfaata*riaa ca^?iicaa Ina fawta- 
asitcateai wra ms fag faj 
batata ata:^, fai a-lata faacai ca 
«r1catB5ii aaata ^aata cat i 

c<flt fiicatacaa facata^caa atx«a 
aat'a fai a^ai aca »«t faaai 
caa ^ai acai «it»ai cacafa, «ff^iB 
^atatat c«srt facataftcaa atiai a<m 
nfaatca acicai ^a faa cara w a^t«r 
ata ®rac^a feasttfsa cata 
’Sfacailat catt ’ 5 t®a faa*1ca farataat* 
caa ata cacna a^faaT^ 

caa'«faa «ifi(ata1caa atiaia ata i 



C«IW sm C!tM 


«f« 51^^ C^t^ 3f1 C^3T 

C?«n C?f, ^ ^t«?t5 

?t«ft?I c»tt¥ ’ftfll 

c»it¥ ‘fli citt»r 'B^taft« V(t ^tn f«*r-F^<t^“rl 
fin '« ntffnt^i 

f«stl3 ittll '0^ c«tt«iif «rc¥t*r cFw 
C^SJl >»«»« ntJ*! «• ftnta ntf 

’«.ii artist «• ftnts c»Jtf c«trn ntnti 

I 

If^ftcn c?<n ft^r. 

ftfllnf '« ’TwtNf 5Jjtf«rc^ c?-r 
ftf <ajtcff *f« >srt*r fesftf 

fw cncf I 'flfST fV. cffsr cft*i ?tC9rT9 

*r^5?'e I ncs?i^^ 

fwsj mm aif ntin 

cf catn sit^laiin cw<fi 
assn fcaff^t c»il faat^ ^rtsitcsria 
<t»i^ *ff I *itatn^ aitfa 
'^atcarja '« 

nea; ^a fflaftn i ftnta c^tzm 

Cf cattn ^ta ff»Tta 

c!?^ I ^tana c'^caa nftat^tai »[fcaf^ 
ca «tcaa faanr aa ca%ata fe*ta faca 
Btf^ca fata f^fcaffai, 'sta afta«r'« 

^ai artfai ^ catc^f -jT catHa «t m 
caiTt^a at^f|»5i ast^ cal faara 
nf^ta nta atai ata ^ i 

«j| catn afftwai faataa aitl 

nm ajttal^caa wal5«— a«aa «rt®*N i 
arft ^ at^t ai a^tacfa. aya « ate? 


'I catena fas a^ata i astana ^fa^ ata 
na1(l ‘ill catena 4taftn cam cnti 
<aa^ nttn «a| caitna fefi ntfaf^ 
fata nta^ nn« atm cnml atni, nm- 
atwtnf af catena asjr nciti i n«nn 
-f-st^cn lltaftna atm entna «tta • 
cftlS catena (al eaten nel i ^tata 
atafa^e-ra neaal aelfin ^1 
eaten I a«ta l^ajte'aa at% fa^a cnat*® 
*211 cateni nfs^ feaftena i 

>■»»■» sTten ntlnajU'S cam nta, <1 caena 
-f^aFai 8» weaal 4| eaten f^inelefi 
■I afca nitfaen aeafln ft«fta 

▼at^ai ntac« «ii| eaten 
ca %a| call, ^ nteni am fiaei l «ea 
<^ca'a ^aata^i aten ®tae^ «• 
m entv v«l eaten «rtn ftfaeafan i 
41 nvapta^ ajtfa ana aftata^aten 
cam fa^, ^aa r5f%<.a¥eaa cata Inta 
iFna^ fC ^1 ai i ca eaS 4l eaten ntapt^ 
feasi, «ta a^r «rta naatfa^l fin i 4| 
catena ^taa eaea ntaranta ^nta caa 
aaena aS"f fafa^nap 4e®tat^ ewata i 
atcn^l catena fSai ntfaata nea 
f^fa ntaata nena nma caa i 

f-a'stat fa 4| ^ai ntfafa ftaei i 
ntea 4| catena fgia fta stn cnena 
4fa aia 4l eaten %•,••• ajfap nWa 
fa 4a< atea at ftnta entcaa fsr nel i 
ntfrai, afw nttffitm a1l^*a5 





nfwtw fltrl «i^ attm <rrvt*r 

'^twflrvi, ♦fpBir ««»rt« <iinW5 

oil «tn c^r<n ^ ^11 m 
"Ttut'eutc^ «• *ti:? 1 ciitr’t 

^ta?tf I 

f*rc=n *IWT cftc’f^r s^s. c^r*ifl ^j^i, 
l«n «r^f^ c^«n ciri 1 
'©15 c«r^ c?« I c^trn? ®i^*l c’r^ti 
c?^ts <55^ c^c«F '5ft>T’«t'J(trJi?r 
c?tn-=?tafti I C9t:«r 

«rtii >T^t? ^’fc^ I ^t?ii ctc^ «fti:^, 
ortf c^, 9\u^ >w^^c5( 

5»11 C5t«r sil ifc? ^it?, »ft?ii 

^tfli ft? ftif I 

*it?t^f *r% 

cfN ftff^5ii-*ifif« ^5tr?^ f? ff I ^af 
l5fi ft^i rtfr «rr®i?t? f??t? «it? 
cftf ^*ft? I m 15f 1 cf?t? 5^^^ ff 

ft?tf I <al fcfs ’rtftt?! 

•af ft«rtf C9!tfCf {5f1 t?'®?! fit I 
ftfiif fF?tt f'S?!? «itf^f1, 

«itt*if?f1 « ff^*r-nt5 atlfic? 

<al atn ^t®f*r ¥?ftt nt 'Bfttfttft 
fWtf I ^>551 »ltt»l cttft 

? cftl5 «• ’If' fjf%‘tf Hfi 

tf'«ii f tiif I 


>Tt*i •tfi cft^ 
iSfi cfatf nflwi ftf^ 
fern ifTfi fmfti 4f 
^tft^ fft ffltft I «al li«fi 

c??tf tilScf ttf ttft ft^n*T tltt 
?fftt l8t*r Ct6f1 ft! fBftJ ?>8f 

fCf >5? jfjif I 

‘ai't cftt fjfi-cfffl f? t1, cftf ait’ll* 

fsit'6 I tap's ?tj( I 

all f^tta fat artti 4^ «tt 
fai f"tt# fficft Cf, ffil fact^ 

•at catn ^c«ff faafa sfc^ ^t«t^ ft« 

fta, fttn ttft« ftt »afa 

^af Rrtta artf« act tlftf ffta ti 1 
a'^ftw taaiif PttPt t wata ^tt 
‘afartcf ‘at catt ctti f?t»i fttkfi 
ftajtf ^at cattfa flaitl «rtcai ff^ta 
t^ata «rt-ffl aiatf i 

=?^ata ^ft^la cftf anc^f ^at catcta 
fttaa cfttfft's <at 
catct «itapt« ft« ttca i <at caN n^aplff 
ajtfaatt ctti caata ’^la't l5fl caata 
arati fat «af tv f ^aj 1 

i>i«* ftcta atay 'at catt ^t<fa faata 
ca tfaftai fai vai fiaii, 'sl iLattJa 
f ttf ft f ai ftf ta<ar 'siti'vtfvf ’ratatftvi 
cftt car fvttfa f’lfifv ftv ttra, 
vt« ^ratfa® fta 1 


cai'si?ra7t^j;l» ks asft*(i?t »iaiCT 

?f*fa ^twfafta •af ai^v'ta^'ffvattt tctw cftvtaaFjtvjcta atfta 
tMta atf cfWa^> ajaffv «rtitva fa an taita ^-rwa ^na «a 

ftacfi ftca 11 ^ stfi cf ww fit at 



iitir 

c^<rtCT c»r«ftw 

^1 c»itr^s ?9j «jj^ 

«r^Jt-5^ csjcatl 3ift 's ^r«!TCf 1 

«ir«^t5i vwsf I 

« «f«ii Nrtfra 
w ca nc^ '»tr«atsr 5f»itc5fl 

n*ia ?iNt’«l 

«itni cat«taapJt?Jf «it?, nt??t^ '« ca 
csat^r aar*ia «ff*ia *tta f?ta 6»»t5»i 
ntca I «if®atcsT ’Rf 

c»i:ncf *itc>ia ffg c^n*t i 

^if^atiat ?C9\ afitc»(at*(itsr, 

I^TtHri ^tsi 5ra oftani 
fncsftwa c^c<r c?c<fsr, ca na sftani ^r«- 
circ<r I Sfipc^ia m^j ^tai 

na «rBfRl ^casf, ai c^aaf- 

fa®tcs( 9)tnca I ca ’ra ’ftf- 

nt»il ^Rai -fitf^fasr ^t*itc^a Ptaf^caf 


c?c<r ^rtf^F, ^ a^sTfiffar^ cm «r5k^ 

nfasfPj® cvR ’Ti c^Ft*! ▼n*! i 

iim »->« fxm c^tastawtfj^ tc^m 
ijraril i f^i ‘a^ «jRt«R 
^f«aR «f>it*f «wi—laa *ra c^cf .c^t«ta- 

'•atats^cjni fan? n«n ncn 
«• wc?a'« ca^t 

?tai ?t? I 

cttfe?ki?i ns^rat^atf c^twtaaFJta*,^ 
?t«fl ?f5<F‘i «jtc*ifaaFi, 

FTtrnn, ^Jt?t®1 "ana '^aaintnca ?t? 
enifi «*r??tc4f1 ffntc? ?ia?ta ^aata 
^cwca# c?t3ia3FTt?j^a f?:a itSn 
na^ta c^t^taapit’F.da f?^JC?tni3ta 
^Tn «r¥t-r aFcai%? i 

cft«taaFrt¥Ciia naa«l n?c?'n c?l«ta- 
c|?, ?1 farn? aawa Jjtcfa §na fact 
5»ica laaa few?f^n"»la aca i 


*19 *1^ »raf% 


n'stf^ ^^catrna fena f?ca 

ca «fan atfi aia cnn, «ta ^i^trna ani- 
an ^c^?raf« Tm^ ?tac^ i a*:*! 
4nrc"fa ?fa'?ta»c<na aFac^aai ^tt?a fa^ 
^an cnmia ^ratf?^ '^aa^tat 

^ta faf%^ ca, «iiatja ?|®tta las 5Fai 
naw aia m <iia^ naatiita 

•rtf 1 ‘fla^ w ^a*ata nt^ai at^a at i 
asia f«an »i« n^'Jfa « n^afiaa 
%nti'8caa aiacai 

f»wr waf ai naa^as araata 
fUfH nif% §«tfa« ftati? i «i| wf 


cafesFtta^Jra atai enc'® •rtca «raai 
attain atacn® aTtatl?! aata 

Waal atif at I 

a^atca ff sfi naaf caa <iiafe fa^ai 

atatafaf nif®'® ?ti«t <a^ 

ca cafta aacaa n^afatntta ajaata fat 
a®ita ac*t ?t^ fat aiaci i 

atatafaar 3rarl8 acni c^rtf^afaf 
(Proprionic) Wf>f®f <aj5 caRfaftaf 
•fva ntfa^cf *tt«ai ata •aaa 
•ffa *rtf« ftat*f?i a^atca «al8 «t|a 



1^1 




t«in <11^ tsw c5r? 

^ wzw C5H '« cult’ll* 

^ » C^ C¥t5T *lt^tT f^isfl 

c*iW 9 fens CBU{ ?t<ri oicvs *ttw i ^irtPr^- 
•<r*i cw c^? ¥i?r c 3 T^t 9 
*ni'« '>?lTr*t5[ja« i 

•fRPS TCV • t 

>•• (wsi) «gtf>r® «rT5tnviii^ 

'8 I’s 

f^r® f iiimv 'e 

t 

f^fw «rci[tW!( c>i^c® stale 

cah c»if>f5» 5it8fti:? *ft«iri ^trsf i 

<ii®|5 fa:? c<rc® nraa c«5t® ^irai® 
^fr®, lilt c^iPrsr c«rr® 


®t9 C^tC^Tl ^9.9tr® 8fJtf5r® 

'9 C*li:H I 

lilt «?7tf^c®a ^«.*ft9aF fa-fH c¥f9®Jl»pi 
(t^-c^ ) ^^ta ^atfr C9. 

(flt aitna®tt9 ^ 5 ^® aica i 

®ti9a *r^l’9't9 or9i ata, la^tia 
fafar® “f’s a®taa *f»—«f7F, cata. 

aiaa, a[a%a niap ^nca 1 % I la^tn nt«91 
at® ftatca aia^ta ®9i ^ 
ai, ataa lat aaif®5® ^IfcaWa 

art?® 99 i 

lilt "t®i ate® at^caa nca'« ^aeat^ 
®ra £®t9ii ata, ®ta csli s®itfi 
a'^atca '«{a« i«t «ijtra®-faf33® 
a®caa ^ntfaa a^ai aeacif i 


*ia»iic»i?r 'atai^i «tf^c3rtc«( '•rtswlf^’p atsli 


af¥l liif^ii, aarfiftsj 9 ^ ^atfiFfta 
ffa ^nwa w faw® aa’atwa ’ait^aa 
cata ®9ata wi® ftrta '«at«#t^a^ 
atkf «rc5li satf 1 

ca atca la^ata sfval' afafaf® caai 
facafta 1 ^ aaa tfa^fnata ^aft® atfta 
fa*ra a* aft® narat® «f®T® ^rac® at® 
af^ata ewa 1 

«i^a atcaa *raa far® c»rtat^ aa®traa 
^•tai ®'^st5\^ «rta «». aft® *r®*rt»! 
carana ar»i wtata 1 

i^t a^a n®ata® *f®nt*i nPsa -8 
aaj ^faraa fe*f®j®t 9 ♦rta'^i 8i®c*ja fena 
fata atai »at 8(®r»i ^iin fa^a ^f^aj® 
*nanm a® aitaa aiax caai ata ft 1 fta 
aiatana 'aftata at®a «rta 


®t% acaa, aaata acara ac® «®®a 
fana ara tff^rac® 1 

tata, afa®tfaai, atfa, attata ^a^ 
aar®}, ®taf®faai a^atr^a ^®a fac®'8 
aantraa ®'t® caai car® 1 

«tf® a®cat c®ta at c®ta atca aaatcaa 
®t®aa «rt®t®a ®taa ata tt?ta i ®ra 
lat a®a iii®t ar® |!tatr®a ®ca 

i«a^ ®f®fa® 5faa «ftaat8ata a®a 
a®atr®a wr^ta ac® ®ta4 aftraa 
®rac® 49^ aaatraa a^an m ate® 1 
caraata car® ^ atf®®ta at® fa®® 
aarata aara ca aa ®fa ararar, ca®fa 

awatraa «it^aa a^taata aa aarat 
cata ®cai 
atfVa fft atta 



WHTli 

Wfs wt»! i5t»j ^cn-t« 

f^^atfiiifc^ «pf«^ I 
m i^tin:?, ?^*itc5r a 
c>r«fc^ •ft'Sfi c»[«f5j vr?iF. 

*ftf^^t*T, «r8ft«3l, 

^cwt^tsf, ?f^ ^i%w» ^f5r«fn«i ^ 
crc-ffl ¥5C^ ntR I 

c^JTc^ »rR »rf*»R 
Sk^i <iil m n^ntR? 

'«ftip>ii«rs cwti ^?it^ fr?- 

<r^f® 5 »jri ♦fir'TtRw 'fli 

*fi'^ »if^af!r5F 

»rsrnr R<n f?RRi ^t«i »i> »Ttc*ni 

<rtr« ^19 

f^c«m Rcf 

C5^ 9^19 I 

^^9 W9^ «iw ftn^rw 

•i^tnr c’fh? f^R^RWi 

cT<n cw^ta «itti I 

•r^ntn 'srtoN ^jcat'strn 


♦rrt‘ic)J«iii ‘fl^i W9^i9 

*tw*ft^ »r<iit« (c®8rr^ Rtfti 

¥r^t»i wi!»rjt5ft^c«fn=f) •rw ^tw 

=?R5r I IPf'ePritw ^t»r>itstf »iwf 

I RNtPi^i, c^fsrti, 

^’ft'oi, ^t5?®rtniiii 

Rt*ftf>!»ijtc'a« tr«) 

<«^ »r^^i I 

fil5 *r^*rt»! fsiwi 

«rc5lti Rtn f?wr^i 
«rt5R«r ^ Si’?t«ft9 

^tR I '«5]:«fir 

fen? WlH^ C?n^ 5FR C«Ft? c?'e?i 
?<^?TR cn n^in '«!? 

W9\ w* «fffe njtnR «• n¥ 

nvntn *R^n «f?i nt? i 

nnntn T^m ¥??t? 9tz9 n^n =f?jn 
arffe^t'e ?C*fl 

n?if%j5 ^Ri ft*rtn cnc¥ t? c*tr 

csi ^?i I n?if^c^ 's^w? 

nfnfenn ^ nf?*i^ n?t i 





5f^5ci apurtH^ ¥f*r^i f%? 
f^-f^ ^t? 

^lWt« «ff«m^ ’T^CRli C^^l C^tsT 

«iti:?it?r 9rf«rv c^c^ ntc? 

sri I ifc«il •twK-hsitfji^ 

c-fT^Ti c’f, »itc»?t?f CBW 

'«rr^'? 3itr«F ^t?ii «r^1*i I 

»T% ’Jitn'hi^i «i;»^ ’it^i-aftnti!ii i <a^ 

c*itc^ f&^l ^nm I 

*iwt f^c«rcf5?— 

“There was a young girl named 

miss Bright 

Who could travel faster than light. 
She departed one day, 

In an Einsteinian way, 

And came back on the previous 

night* 

fjjJT ’Ttat i 

‘^i^fcsia ’it’iiii ’r^»i 

»if«j 

I *<*1^ 

•ttc’f 

cf, ’«^«fjt*rf I. fn* f^« 

^Tcuti C5W ^ Super' 

photic particle »n?lW 

•rtin f^“r^ «iixnfw^«i ^tc?« 

fHW «t*i ^ 1 


'®rfs • 

c^tsr nf« 

5ri~’r4 nf®! ^tc*ff¥? i 

lAflS nf% Arn V 

B-Jl? ^sirrt? v' ?![, 



u -> A B-iiiii ?tf^’l‘ I 

c «rfc»it? ’ffsc’i’f I 

v«c f«if< 



«r<^ «Btc»it5 “SP^i cn c^tJi 

‘Frame of reference* *11 C¥^» 

;b? ^1 mass's <<1^{8 ■ifBStfi' I f^l 

f^c-fjf «ifc*rPp^^i ^ft'r ^r»i c^r, 

^ta ’rr«c^’fw ncf 1 

"afa m v fC»l 



m„ ift*f rest mass (fB[f«WI) 1 

C»tsr ^13 sitcnf^^ nf® ^3 MK 

C¥t*l f3T?*f3 ‘Frame of reference ‘^ff‘rr5\ 


t 




«fr« •ftn’Pi ; <^miK 

SflsT'S ^5^ 05^^ <ataf 

c 

^91 <^ 11 % I > 51 ^ >TH^afac«l cwf^ 

V* 

m-tuo I «a 

jjarcn wtqtc?a ata*n ’Ttata't ^aia cifus^ 
fiftatapr I ca *1^ w ?tf®ta9|Taf 

«rk9ita itf^carna »Tc«f ^«isri wi\ ata 
( caa^f—C*i\f9l¥ (Elementary parti- 

V* 

cle) 'SPtcaa Bfisr -p -^a ata caca 

^a, fai ^ aa 1 aatvai 

'iia^ farna '<atc*ff’pf^i at? lataa ca'cai^ 
aja^is ija i 

«aata «*t ^rfipf E-mc=-4 

’’atai afar i aisiatca 

awa «a (m) laat nf^ (E) ^a’^a »raiR- 

'em atai 3T^15 ^ncaa 
cat^ a^^aa{3 i •ar'® m-ma efta^tta >a^ 
af^eaa!5 afara frca aitaai att— 



ataiff ca, ca cvta a^vfa^ta nf®- 
ca?tl aitwta nr«ca?r ^a i aa^ 

»ra*l^aa caca? <a| aitnta^i ^ara^tca catari 
ata I v-tiia ata a's at^ra, afaca 

*iia^ nt^sa ata at^ca | fa^v aaa v—c 
E asaa ^^a (Infinite) I f<Ff aifa *ifv 
^aa^ -ejjflsi fzis atra ai i ^asan v + c; 

cvta ^fiata af^taal aftceit^ 
af^atat aata ?ca at i 

atcataf, c*vta ^f^^Pta af? 

^^a, «ta car vfafta nf«ca»r >tata 


ftwtif [ %>Ha[a, >aH a*van 

ac^ ntcai c¥a at, cacac^ afipt ^^la 
a«ata 'aci at i acm<a ^<0—■al 
aacaa atfiata *tt«a1 c«fcf ^aa^ <aa 

ata Photon at Light quanta I <4^ C¥t^a 
at »tt^^ caftat%f®f3i aa ca\Pif ¥fa¥l 
cacaf laat aaa| caatca at^ca, 

<iic?a af^caa c «r<K ^tcata af«cacaa 
aata I 4^ af^can at^i •acaa "iaanta 
a^a at I 

^acaa eitcatsai cacv ^taai cafa ca, 

aacaa caVf^a? ^pfavt actcf -(^) atcaa 
ar«caa 'Bftcata af^caa wa'i ^a ; (') 
■«itC9ita ar«caaa"af i 'Bitaai 

«rata vcafa ca, •tf faHs^caa ca\fa? 
ataft a«< i 

a®ra^:^ ^tatcaa aca aaa «ra 
sftca ca, ‘cacalS« cal af*T’ ca^ta caVfaa 
afaata ata^ci! atca ? «rcaa 
faataf ^ta ‘cata faafa’c^ facacaa i 
f«fa caf^cacipa ca, ‘9^18 tca^Sa caaa 
‘af^tSs 'aatfa clc8' atcar, c^afa ‘cacn®^ 
<iiatfV clc^’'« atfc« ntca «iia^ cacal8« 
^atfar cIctS ca tca^§*»f8 ^tca, ^ta faf^- 
catafB® aca i faaci R’?? aftcatsai 
vat (ijatca at i ^tatcfa -alf^ 

arfaca^ eaca ca, fsttcara fa«ft atsjatft 
cacal8« faf^^ctt ca^faa a^fafta ^aata 
a^ I 

atsFca? ^^srfacft «ra acat -al ca, 
afa ‘tai aacaa caVfaa ^faata «taata 
a«a at, ^taca ^ft «af atcat ca^’Pta 
tpfaatt (art aHscaa ^rcart ctct ca^) 
^raatal at ata at cva ? afl' 'tt atcat 
ca’rfav ¥f%ai atcv, «ca «tt ff 
araf irtatt <a|if apf fait^trt 




tet>rw, iMrtr ] vrtcmi owf ar^icsr v!»» 


m c^ Real number 
311 I 

^ffi ^wtv 

3!t3Rtii w ^si <ii<rii ?<F«r 
^f3i *»tc«3r I <a^ 

¥lr«nr 9rg ^Wfw •nfe'a 

•e’fj ^9 ^<n<r’«t3 

VI I »f4tvsfi8t^ i ( - n/"-^~ ) r^nr 
'W ^sic»i— 


im.c* 



I ^r*[v ^f^— 

a *pffm ^izo\U c6« I 

* 1 !? v-411 3it3i c-^5 cm c^H Ifll, w 

V!{ Real ; 

»if^a *it3r 3ft?lf*»3F "if^^ 

Real ^1 si’ll 3ft5, 

hJo-^S ^i^ Imaginary <1 ’ftufsi’f V I 

sflcsft ^itssi ntfs c^, ^itc^its cm 

311, 

15tl ^t«f3f^ ftl I =lFt«rsi3P 

f\f««cii iitnti^i r^i iw 

^C1 Cl'S!! Itw 3|1-cif3T 

41^ niff^ ff 1 fi, 

3iif cf3i f vsci nil ic*! 

iiit^ m Cl, nmfin fifnni itm 
itn 3111 cii3f ^imn nfim (cnt^) 

nt«it 111 ^tcFJts 3<^ <ei 

s»f^T «llt1 f 11 111 lU e»l^ ‘1*11 ftufiif 


^f«'5cn nfint’ffij ifsil itri, ill <ii 
ifnrin «rtc»ifs c^rt ci^ ici i 

cwn ifcsf, f«i men m* 
nfinti iiti nr«?i cii i 
“> I «ite«TTi C5C1 ni 
nfmi; cm—ceil&i >41^ 
nftin I 

11 nrlestta nPini—cnl^i i 

«i wrtc»it« 'Bifin f(r®i"«is—^nti- 
cntlSn 3J1 '«if« spsnt^t ^fnni i 

«i^ nfint^fii iiti iciiltltci 
Unit 111 fi I itfcn 1311 lilt Cl, 
i^ni cBtcii itiei cnli fnfiicn sfti 
111 11 111 , Cl cnti fng^ filii nic'® 
ititwi <41111 «ttcii ci^ ^fcilarr 111 
«rB?fi^ i3!j|c?i tinci iigi 
fn| i^^tcii ^sjji i?i III 

^ei itit <41^ ij^sT nlinti ifti nieii, 
’#tcii <41^11 ic!i itic3 ici Cl, 

^nti <415 iiti Unit ltd 11 f if? m 

«if%i lien, m irnci in <419 cii 'ftciti 

C5C1C1^1C1 <411^ isni <19 Cll 

cici ci% itiei, 3<$n*i^ <419 i9iti^ itnci i 
nitin ici 9tiC3 ici Cl, <41^ nftnt'sfi 
W nfini 9C1 3»i 1 ntii 'Sftcil 

111 icitf Cl, <41^ nfintnfii if^ 

criciiY<4ii^ ifscitni cnti =?til ci^, 
'8rlf«^ ftitfci cit3 '4ICW9 cnti nvt 
9itiei 111 ntc^^ '41C19 lii '•rcin^i in 

l«lff f35 If 9 If I mill ifl <41118 ?«ci^ 
<4iis ft! <41 It ititf <41^J itf 1 Cl^, fCl 
ititi itf fifPi c^tVcf itci I <4ieir¥ 

'ftiil flin *ltf5 Cl, <5^ nfintff^T 
fSl Causality principle ciC3i fCf 
It i Causality principle lltt Cftl if 





<11? fe vti’ftf «rtr»r c^ irtufi cwc? 

c^r® ntm sill 01^ 'Iff® aFi’TtJf^ 

W ®®ST1 ^r«1ltl 1JC9f 

'ft«11 W; Olfll sfUCTI 

5*lt® ntffi H CifST sTtfecffj 
c*nf cur® ??v i 

nl si®sft'r cfc«r c»r«^ ^^8itf5r®rsr9 
cnwr®! ftfwi ncsisf’ii- 
’ftrfl 'ur® ^c^-®»it*i C5^ I 

i®Ci5tnr?[fr c^tt^iT ^<OTtf^r®fli 

C®®-f^f®ar*|?r hi Radio-active 

source C®C® 4^ HarfiT ®Pi®1 cnc® C5ij 
®antsf I Princeton University-H 
^fflt®at cscasi®® (Cerenkov) feffkf- 
*rr»ia §*ra ®ar^!ri ^Hwffsir®ai 

cp^ *®ac®sr f®f 
'®t’!r« ?ar^l 'Asth® cirat ^tr® i ®'hsf^ 
®'feH I ^f® sp®5tt^ ®fT®ta 
«f®T® ®*i; ®tai 

sraraa KWJ^ Disintegrate ®?ca 
ai cn'lfn® fr®®* ^ca atra i 

fif® ®ai car® ntra ca, ®li®i- 
«rrat®a1a®i r®f «iiaar® a^® 
f®® «iiaat am f®® ®ra®^faaa 


>rfrw^ ®i®alsf ®ai atai «iia caVnr® 
®ar®i ®t®ta ft®ta a®raa 'jarai ^r®at>r 
»ifrw^ wtai afrai <jr? car® <®®t®ta 
aT®tatr®a« wra® ^faai ®ra i fafsi 
car-ta hwffac®al ®t® faa- fa®tr® 
c*!^rFt®a ca, faaaairr'S aisa ^®i aa i 
•rtatraa cara ®rtcai fea® 3 t®)® 1 aar®l 
«!¥ c®ta war® wtca i ®t^ wtw cwra 
earn ^aatfitaai a^i nataa Ftfara 
atc*®a ca sT®r®ta"aa a?a 'jfa^a aaita 
at«ai ata f® at? f®® ®tr®a a® 
®®ata arm catatrata ®taa ®ai i 
atai a®a aa^wl ®ra wtai car®, ^at a®a 
-aa ®caa nra^® aa car® atcaiwtrar®* 
a^ 5 ca I ®trw^ ®ata car® c®ta ara® 
caatra at^ ®tcar® car® fia a®a 

cata atca i ®t^ ara ®a ca, ^ara c®fl5® 
®fi®l at®ai cara w^faal 

ga ara I wfatraa 'sratwraa <2rr®t*t^sf 
®t? car® fararal ^®a at«tii afr^i 
0)1 ®f«i®tt}faa a®taai «aa\ wtafcaa 

'aat® aata f?a« sea atca, aaa caarai 
faa 5 t^c^a faraa-^*ia af^r a®a 
arafta i 



*lt«T 


R®it^ ?II^C»fW^ (Ront?- 
geo) ^R?tc»r 

Rci iic»rrt»! sf’sin I ‘il’Fwi R«t« 

Rciif«*n ®^a ?j^cncs»w ^tc® <iil 

?ir>?t J cn ’Ttwi ^’*111 *ltai 
^tcn car- cw. 

9rc«i^*rR ^R®tan 

n«5lt*l? R'stafsr 'B|t?®t?l^ 

<si^ Rfs® ^Rfl-siRtsi 

I '«C® 

5^51^ ^1 nif*i? «(t?J ff 1^ ^5^:9115jt I 

T^nt 

c*f«fstC9i=T nW««, 

^t?l ’fiw RwR*! 

R’t® I '*^'5’9» 'si’ifaft?® 

ffC^fiK^I^l 4’i-cit ^1 «ir5={“<«Rf I 

carl ^t«f f«pf ^1 

JJ5—.^Bitr*\i, ft«Kl» *1®^ 

fifff®if 4? *1?*^ I 
«iil '*it<f 

artw «nf^®ttw 

fill firstfl® w »fiw 

fafini Rtia 
rt Rwt^t Wt5JtC»»*» 

w ^ nwitntcf 
<al iRr Rci * *< 


^*tct w 

*tirr>^cn «f’rc?r Pifw 

*r«ai Rc^ i ai;iitf» 

'sifBST-aftcaf ^ta ^ftaPiaa »ttaata 
artai'S^lCn aa«| apw Rc® I c^ wt*?i:'»t 
®a=! ca, ‘fli aft^rapr*! siatn® af«i 

ar:«f fai-sia Rfa? *ffaKa ai&nr 

'si’^a a?lf«a tsca ? 

*f®?:aia f®®a Rn 'fl'f af%a a«tcf 

ait5(caa caft^? «t®Ttni '«ftara, ®®ffST 

ata« ata^ta 'aa^a, aa^fi 

faaia ata 5t®\H atsf^'il 

(Charles Glover Barkla) I SftRi:® 

^^caa? I 

«raitnar al#,«ii thtar, BiiRWatca 
fe^®ca>T (Widnes) atca 'Biait® 

Bfaiar^a ^wai ?t»^a c^iatifl ’Ttar ’Tta 
R^ta’in faifaafrata •iat'4-fasitia «rTf- 
affis^ 'Biajaa ’^caa vqa^ aataan 
«faa caf^a faia 

I *fia flff« '^rfn 

atra cnw nn ata caffi^w 1 

caatca 'aaitaa' c®?* c®f* feaacaa 

cacaf >s>*a ata <iiaFtRaFca 
Ra a^a ^awtfaar acaaata atcfa 1 
'«aa ^'aia ncaaita faaa fta, ®tcaa 
fsm Tm ^Rvasacwa nRstan fa<fal» 
aiia nfia'i'Ratan atata—ajtcaa 

§*ra u<5caa-aRi a^ia ca ca\a (Secon¬ 
dary) faffaa fa* afci \ 





^iwtn'e mU nftw 
^taF«f»l c^ff w 

ttc^ ifc^ni-twiir^ ^4*1 
?C?r JT'Sirf^^ ?C3flE®l I 
>5>»^ >!tw 

^c?isr nwt<-f<«tir »i«f^ 

c’vcsii* f?»ftc^ I ^rc¥ c»T<rtc3r 

ft* f^g «I«fTtns»1'« 5Fflt<3i gc^l, '®^ 'it? 

t^«r ?T4cn? ?f% 

>T^aFt?r ^?it5?r^tw I <a«tc? fsf? ?ft[ 
w ar^^rg ?pw >»*8 
»itw f?nrr^«t»i^?? f®* ‘«»T-Pr. 

?3f I ^t? nts'e 4i?f? c?c®^ 
'«rtcfli «n:??'ri stf^ic? ?t? aF?m® »«» »rt»! 

>il?^ ®t? ®Cfl 

?t?1 C»t^f^5F »tt??*11-*f® «f^t*t I 

^tcv ^?1 ?? f5l®t?- 

’TCW it? fwi?? =1"^^ ft? 
f?i c*T?tc? f®f? n?t<r^?it? 
(Wheatstone) ’tC? f??®* ^ 

»lt^»l 9\'«JC?? ?t?»! C^W^jS? 
ow»»i gsr I -ii? nc?^ 

<ilf®???1 itc?^ *t?t<f?wt? 

4<(t? 4?Tt4C^? 4? 4?^*! ^t?l*l «ft?t? I 
fif? 'SI 4?? ^cafftn? 4?^ >»88 

^rtcn ?^? f???f^?®tc? c»fl 

nc? ?tc^? I 4f®^?t? 4??t?J8tt*T 

arftBJ C*!?! f?®»t?1? 4t*ir 

cati sfHt?—c?tr?Bi ’Sji’lt? itc?f 4?^ 

I 

f?l®t?^ 4?^t?5?tlBl aitc»f ?<m 

sit*f%j ?74m-?!%? ftw ifp8 c??, w 


c>r ?t«i:?? «t5T c?4 ?? 4c4tf f?— 
?t« ^tfe ?ic?? ^f?® •fftfifs 1 ?lt? 4| 
4* ’r?t« ^t?r ?l 4t»^i ¥?i ’^t? ? 

%\ 4|5g 4t?1 toffBl C?, 4| ?ftl *lfv? 
?t?¥ 4?^ »r?»I C??tC¥t ?tf?® ?7( ; ?tlt¥ 
4t?f?¥ ¥?C¥ ntc? 4<t«. ^t? 4^. 
*r??tlC¥ C4W 4tc?? fw®? C«fr¥ 
c?? ¥?t4 4tl? i 4Rf¥l *f?t<t¥ C4? ¥C? 
?t?t? 4?®i ?tc? 4>!t?t?‘l, c»r- 

*f?t4 ?t41 4??T^C® ^®r? I 4? ?tt? 
4t C?, 4tl ¥¥»l ?4l 4? ¥tt¥ 4lf?4? 
44 I r^f ?4 C6fetC®« C»t ?r4? 4r®¥»^?, 
4f«>T8*l 4?l f^C4*f*l 4¥f® ®?W?l?''? 
44^C»» C¥t? ’Tt4J-4?t? ¥??« Cm9\ f? I 
¥tc«ri ?»ir¥ ?f4? c®?? 4?^ 4t??t* 

¥?n? 4?®tt 4??¥r? f?C? f^®f4^C?? 
f?t-r? i*r4^?i 4?^ 4?«t?? f4*i ( C4?=r- 
4?®i f?i? 4i:? ?r4-i^*ft?4 is? C4t^ 
h’ 5 if®¥ et:*i? fen? I ?tn ?® c?4 ?c?, 
C^TfSI-flfJI^St gc? C?4, 4<t«. ?f4 ?t? 

I ?fntc¥ cn ^cn ?ni ?c®i 

14 (Hard) 4?\ 4? ?fniC¥ ?n1 

gr®i ??? (Soft) I f?c^n¥ 4| 

4f% ?ifecn5r-?t4 n'nc^ 4t4'« 45fii® 

4tt?!. ?f?'e 4? 4tt?1 f??lt??4® 4?^ 

n?t<?t?¥4¥t¥ 4¥t-f®¥t?'9 4?? 44t? 

I c??i cnc¥, 44fe ?lir4 4t¥ n?t? nt¥ 
f?(^ nft«f"¥nc¥? C44®1 4? f?ffe? I 

n?tc<? n??ti ¥» 5?r?n gc?, c4¥®i ¥® 
c?^ 4 c? I n?tc<f? cw®i 4?^ ?ftr? c®Tn- 
4?®i 4tnr4 fcn 4tc*r? cnmi-v?®) ?i 
cntf?®?J41 (Absorbability) 4t?t® 

cnt?i“4?®i 4 cntf?®?j4i nfwttni niffe 
t ^ ¥nc¥? fen? ifmfe 4w nf?tf 
4ftn 4?^ n?i 4tf cftJi 







•tilwi ^ 

^•|iI-tc>lt»,n»tJU (Gold leaf electro- 
scope) ^ 9T«sf I <flc^ 5|tt? ^5- 

(Mass absorption coefficient) 

^ atPr ^fi, .3^ 

’WTi ^5¥ ^C9i if?i I 

¥t9ftr»isT c^. nm’Ts 
u^’fsr-afir iP <tit*T c«fc¥ 

»ftr (Scattere(J) 

*fr?» 4C?5 55f»l1 C»lVf (SeconeJary) 

I <ii»rira5 >rr?r cw. car fejfnsf levlB 
'®f ^taftcJisn c*T«^ <2rt?|i«nfr, 

ft[»i I ^*i»r*r-^r5f c*(V*l 

»r^f^T ^TWI aitcf! 

^tcai WtHi C’T, laS C«T*l-^«J^1 

^ «is?ifn I sif, ifh^f 

’frix’ni ^>i»r5r-'®r§f3 

I vB-'S f®f5[ ’ac^ffwsf 

c3, 5tn ^tn*imr3 a?iftc3 
:j*l-3f5tJTg}t^ mtTT? 

^=»ct9 ’Tc^r >T*it5!ntr®3E I «fC75T3f nitcnw 
arc^ r®f^ ^t3 f?[S|9«rt»6 (Scattering 
coeffi:ient) f^<f9«f arc3%»l^ I 

ai^c»r®f-3ftr3 ’r»f c<rcv »r3f>rf3 c^fsc^ 
artni CWoflf JT^l Mj ’F3C'$ to 

^t3 'sfl-cntantv c^s ¥t3 
C*rClto*T c^. ^ atPnfS CHt3«|-¥*lt*3 C33- 

1 difl <«W!5 c?s *rtc? c^i, 

5l»! flftr ?fw[ *fjr, f3f^ 

3f 3f^« '8i5c4f® »r^r*ri!r‘r i *f*i- 

n*f to (Heterogeneous) 

ftfVal ^ nttif 1 

<ntwf ¥«!»itwi 

♦firto %*fw 


»P3*n»i c»iw i 

•19FJ ^3r»!ST, '»f?P 

if% *rfw c’fH f<rf3*i 

few aftc>r, f<Fi ^tc^ ffee? »rtwt3*i«: f^*i 
WfCfW Wfl :~f96|f3<j5 (Scattered) 

wftr, (^) ip nwto stftfatf wi 
(Characteristic) lf% (a) efftS 
f Pf^l-efwtf ( Corpuscular rays ) I 
crwtisfB nft< c^fCf ^c«ifSB-c5ffi5 wt»i 
«fsitfw^ wi I 

FTfiifai^ 3f%3 c«»rw>^si^l fsTwIfCWe 
are?i wT^ qi «tc3f <3«f«F wfti '^Tw 

«w-c*itw®tta ’(fitwt’T few c^iw cw, 

'Si c-rtwf fsicfw cwc«rw ^nw fiw 
sit I ‘flC'-s ^51 cn9^, wf^ c*it^i^fB wiwf 
(Homogeneous), 'aj^ftv fsil'^sft«T 
’Tww^ j ff« «BW «a-c-it’ii1f fjj'iw fwcw 
fwffWCfW (Radiator) ^<13 I 
wftiw fW-Cthir? C*lt*f -aiwst^ fwffWf 
nwKCf f 31 »l'®3 t *5tf3f5!f ’ 

f3C-f3C*l3 JTM'WISI *$13 

'©ff I »l*»tC# '«lt3 vAf 15 aisj5%3 3Jt*rt3 
fCtf: ^<.*13 3ft3 CSC3 3f%3 

C’SlfB-f B^l ff g ff g C3^ f «31 eftWtSTBf I 
cn 3rc?r CfWfBtH 'Stfl *13*11*13 *fftC<S 
StfBfaf 3f»Jr ft31 *1331^3 *13tc<3 

Stftfaf wftr C33 f 31 C3C3> *ftCB I ^&«.*ft3f 

sftrw csrw »i^3il 333 3c*i ■PtfwfaBf wF^rcf 
fwsslB^ cfeff Jt-'BW (Stokes) 'ifS?f33 
fW (Fluorescent) ’<3331 «lf«“ 

er« fwtof 39itf3i 433 toftow 
4t^f tW ^3 C3Tar J»1 (Moseley) 

C3f3t3ftC»l3 <3, 3J%Cn3-3t%3 3W3 

3t55-f3f CBRf 35tt 

stH^f 3to m 





>T»i^t*if5^ ?Ftc*i ?r>rtfsrf^tt^ 

(Nickel) c^ •rt?f*lt*ff^V 'ew^r (Atomic 
weight) *1**i JfWffWsr, ^tC^S 'tfCW 
*it5i f^f f^*! I 

^|srt^»n 5F3sitfl wra 
^rflf«¥ “r«*rm i ^- 
c*it*f wt«l?r 'QwcJTs ^»iTti5r 

^1 f^^ «rtf «»> I ^ajl 
^>7, <dV ^»mi5T 5I!f 

sTts«i ¥t«i« ?nrw I 

«r91!i Hawsi 5fW%»|5r tlrl I 

C^ ?f%?J 

»rtftc^r a nasftt? 'sarsr «is?t nts- 

*rf*fPr^ (Atomic mumbcr) 

f^?ii*r*i »«<r|T:^ 3if«(n i 

(MendeleeflF) 

c<r«fi ’®*it?;?rtlt «r>Ttc!H 

^f%a mw 

*ft?i»it*ff?5F «5rif'e <irtcv i 

^ uB^ 5TTf®iip«r ?»rtw- 

s('® 5C*iff»f I 

C*r«f5l 5:8!i; (i) (Argon)—ntn- 
*It*lf^^ {\) *t^Tfif5t’s| (Potassium) 

—3T^«irn , (a) c^fW^ 

(Cobalt)—3Tt«rTl (s) 

—•rtfl*itnr<r^F »r^<rji («) 
(Tellurium)—*tt?’lt‘ff^=?‘ (<a) 

^rtcitfwsr (Iodine)—nt?t*rr*ff«r’f ««i 

^t^csnr *ffei- 

f5fftc>ia ffl •f'rt- 

frnf^¥ «W5r «s>s», Tl 
w «»'> cw I 


c¥t^t^ iTtri fsirn^t»iir 

'ew*T ^1 *rtf- 

c^*ll I '« 

'ssR '6 >^11 

^*rat? >TC^t5iafs(¥ fWtufijCT’T 

cnwffc»)*r I f«fH c?ftrwfic»)Si, 
tnt«*l f<Ftw?r f^<r'tflr^ 

'SWST 

JTi I ‘flc^ *ir^® 

rftants 55 c*! c^*r <i?C9il 1 ^tfafa^ 
fsiiKia ait^itc® *ft«*it‘ffa^ 

»ri:a'»fa1 at»i «r»itfn« ac»ii i *iwtf5a 

sill ^1 

caFaftcsifl f®«ca 

f2n<if-r •ra’J^ aftr»i aWac^tc^? 

^t*\^-^*l1 fa«|a«l ’i^'i^t'S u)| 

¥'rtal ¥tafi|«n i ¥U¥l cfai^® *rt^» 
«f5ia'9 'crtfa^ta—stfafa^ afti— 
c^iRif ¥ra fa®t^a c«?Vct 

f«rcatf ‘iic¥atta '®tff 

I 

c?T¥tr»i C¥fe c¥fe aj^m-aftic¥ ^¥- 
ac»i «i?stsf ¥ca *CT¥c»i'« c^r 

'Bi?*!!*! «r*itfl^ ’it^a 
-ntra f»i I c'si a^iaa ntra. 
c¥Jia-(^) «a«r. ata w- 

•srattija ’icw ’T*itiat*i '*a^ (^) ¥rti:>it¥- 
m'w, ata "^arJT ^sa¥-«tati:^a 

Bia«tca I fawf4^ aj^c’t^r aitv’T®- 
¥tca ¥ai:«5r ca, ^ta il% 

I «fc«a ai^aMta wtw 
at# »n'OT nfla^ta nfiifnai ¥ca’ri 





3T*?-f^^ :p! «ftr« *ti:«t oj^tfsii 
fflftRTV (Radiator) ▼(■•rsT »fw «r^«: 
tl«^¥tsr-cartrM WWt*i ««¥ ¥ff5l 

^<-na 

to I «tw *fc« sf»irT 

<«¥ >r^c¥tri to lc»i¥c|ti¥Hc¥ 
ciw > nfil*itr*ts ¥a 

c*ii:¥!r C¥. «1 ^¥ iI'S sri; 

oic® c^"f f¥f »riPi»i «ttt¥i oil (fiviita 
^t^rri iT^wsT «ft[ 

ii« *fffl¥tfl fc^ dt^i «, 'Si^K 

'¥tr»ii wntiil? I ^*11 ^t^i, ¥tc»« 

5T¥ «rf®il? c^rc^ 

»it® ¥tafii»i I ^aii ¥fi, »rc«Tf 

¥raf>Tfl*l •lt«tl (Laue), 

^«fTt*r¥ ait^f (Bragg) tot^ai 

?iT<&cnsf-af»ir?r f^<cw 

¥C«ftW5T «Itfl 
J!t¥»IT'« I 

¥¥ >r*r^c»{ 

^'e ^rt^'iri ¥wffc»isf i orw, 

fa'ia ¥Cfl ?ftni srwi 

¥»ic¥5 «rf fs? 1 

»i'95r f^nrft¥t»!CT ‘«c*r ^it^f'^ii 5tftf3ff¥ 
iftr »r"nt# f^i ¥tar 
Jl^rw 1CT¥1 r«f3r 

C¥f Ftfilfa¥ wf^6 

^rftftar ai I ¥t5\ c»r 

iftc« lift ftnt«rtts«l «nn—««¥ft 
^»ftw c?cf ¥tf^¥^ 5??i*r I w^sPsfSr 

W¥tf««f«^f A sniifftcf B srtw 


¥ci^ I to •fw ntwi 

■rv «r¥’ii ¥irwt iriir ftntTfar ¥t¥n 

•ftri ¥W *5r sit^f ^ 

¥c? ^ton K L ¥tn cfsn 

^¥9 ^n»! «Wts«R9 n^tOi ¥t9 «I¥W 
Itot^T I C¥ft C¥ft 9C«W C¥, 

f«w >iiw #t« sfiw 

^ «ift^¥, <11^ Ivtost *t9 sftPW 
»r9j9€^ 49t ’rfito K L ift 

wf tof¥c»j5T I »«r5 »r9 f?¥| w 

fMtol C^r «t¥, 'WTsi 

or >raj, Ptww (Sicf- 

bahn) CT ¥¥1 «ftoir 1(91 

tojt? *f«ift*i:»r«t¥ ¥tf« 5199 M 

<99^ N-9ftr9'« 9919 c*rt9fe»i5r I 9ftr 

§18 <9^1 9951 or, <991 nt9t9«r«; •ttow 
9t9i:«^ *tr9i*rtf9¥ 9r9 9t9; ^99 uiwi 
^t9 991 9tf 91 I <9^99 999t9 WW tor 
9t9r¥ <9¥ to9 99i:l9 9tf^9 9<fr^- 
^?P«l 931 ^<8f9 ^05 90ito 1 «9fSri;f 
ajt1f« ^t9 ftltr9^ ¥iit»I“9<t9t9to 

9a nrcf K i99^ Iy9fit9 am ^tc9i 
^caaft f9ajt99 9W«. *rt91 
9’3C9 9t¥t^ 9t¥C«l 9t^"9l 
9f%9 ft99 'Birata f999i ¥C991 9f1 
9ftl9 ¥« ¥irM 5S(f9t¥ 1^t9 91?, 

<98t^ to wafta f^aa toi 

¥tto9 f9sg990F ^taV-rw cac*i9|^9 «9at 
m ¥W f%f9 Cfto to9, ¥149 9l9tlC¥ 

¥9fe at! twfl^raa atai ^toato- 
aHft¥ «¥9 >9 I ir5«9a ajtto ft?tr»n <9^ 
or, 99aW9 to<9 ’imi to- 

atafav ¥9(019 an:<¥ I ?^to9ft9i,9|?tf 
toi?i naatii C9iiti« ca toaft «rcat?T, 
ca ¥at¥ f?fa 9ftto tacifa5»i9i 





'BTf^Tta f«at4^ CW. cw. 
f3sfa«l-^^ ^3? »TftTrV ¥tfff5I I «t?tw- 
C^t^. C^U Cilt5?.r»T« *r?^«Ft’«f«l cnt^'9 
"sit* f»r«trv5 *j< jr«i<fs» ’it^w i 

«r?>Ttw »f^« 

f%tc>r« «rt9i '« ^ wts«i ’Ttfi 
'St« ?f»iii •rtTt'vc^r 

<a<R «flrncf P91WH. •fst’J'ts «t*fNw 
^rrstl ^w\ 

(Ayres) fanr f^f«r ^IS’T'itsr 
▼«C»!5T I T»I 

^»T*T-’?C3r« C^9\ \ f^i 

c?«ri c»t«i, c^ ^3r c^trni 

C^»3tl I ^*ic^ f?, 

nci «»twt 

wc!»v ?ci:¥ wtsr- 

»^t®'e ?rfif I 

«ic« fetsr^fc’Tmr w Acitcij i 

’ftc*! 5T<&i:n5»-#ir?r wt«i 

’Titw? »rn^«n 

^ta*r I ‘satra :»it?i car^ «rTtl*fe*if^ 
(Antmony) atiatlS *f?tc<fa 

stfafa’f aftr fwa ^rt^- 

fS^«ra[t^35. f*i^t^«i catt*it^® »fit>u:ar 
alia cM'ai® c*fz^^ ca, inp^ af% 
faf«a »fTti:»!3 atai »!"^< nfamfii® fc»i 
'»nwa aaT cHz^ >r*i’f<aiaf ^w1p_ 5» caa aa I 
aft^ta fawral sit'sraa fai^iapta ^tsf 
atfan ati:»l af[®,faa (Friedrich) 

« (Knipping) 

a^twa aftftiaF ai^caa-aftr f^ca^ncna 

arr*rtra ntv atrafim 

<flfat arFafa® i fa« arwcal w®i wtcaa 
at ta, agurra atal, alW at^'at'e 
aacaa (Eock salt) f^ta f 


caa-af% ^mc*ti »*a^ a^ai afts ^x% 
cacafitaat ^taw'S caataiat catv, 4 
law f®fa «ita ca*ll fa oritaa fa ^ I 
(fi^aauTir ’Icasiai 
atca^ at^'ai a'9a oii’f •a^a- 
aai INf^^iaw catawfa a^caa awN-fawta 
f^caa «rrra ^raiHar area i ‘«alia 
>^^aTata (Shearer) ata^ fttBcv W faw 
ai^na-aPa faith® tcal^wa af®wa 
hftaw ft® caa i *raHl cac® wtai 
caa,'lr^r»ilti:*»aa«taT ff®a af®can^a>n- 
«tatc«^a «f r®a ^*ra h'ia ica at i «iiatra 
«itaata *ra at^^'ai iraa catatliSa ’at^ta 
^a ltf®fthaf *cacffaita (Bakerian 
lecture) wa I ca^ a^-»ta fsh ^ta ata^a 
awaan^a^ ®tT?aa fawfa® ajtwitsai 
iraffcaa, hraa ®tTa K L at% 
aawit haw aitaii ®ca ataffww ca, 
^:aw|a fww awtc<a fithfl® faf<nra 
fe^atwa w aa, caawjg aita aj^taa- 
ahi fww I ^a hath® lcaw|a-a^aji 
fw—atf®: cat^tfjg ®tta®—^tfwtfff 
4f®4t® K-hfwai*ra 4fwifa atar aalsi- 
*ftf®^ I wjfaii hath® 4f®lB tcawla 
caa f ai® atta «¥ ‘cilat^ta’ (Quantum) 
*ihF I hfiacwa aif® awe® at^'ata ^fwjta 
K-hfwawa ‘flf cftat^ta af®* 
ftai cal ahatw ah?, at 4 wt®a fa cita 
Iwilwcf K"ltaa|caa «ra®i <aa^ 4^tta 
cat® w^ \<tffahl L-lcawScaa ^afl ^aa^ 
4a®tra fea^® lac® i’ J, K, L, M 4'f f® 
ataatal lwiSa®h ^ap aRtfntwl ajaf®f 
atcf. evar caw atlcaa hwi 4 ®>iia 
ewat atwr, irtf^Taf faitatata aw at#5t« 
ail ataata hwa wh wl \ 





oim-c»T«rc« ‘«i«rt«f?’ 

(Dscontinuity) ’(1 #t¥ "citfSiiltS ^«*r, 
«r<fK cnm-c»it «if<f«fsr ?cy. ’ic’ii <ii^j5 
♦tv 3T? ^}8 I <iii:vs 

'Vffsjtsr c*i, ' 0 ^ 'Brn^f K-ftfv- 
?j*r c^rv cvR 

vsrvi K L 9ftr?i 

^ttv 

or«5i I «rt5fc'» to 

^ta aj^c’fsj-aftr »racv ncaaii f^fif 
« fVraf?c«»iT, ^tc'® arsiffr^riT— 
(Duane) <iia^ aftia ^tr® 

^t*if*irsnt»i c<rcv J-f^fvar*fa cvt^r 
ca nrsT ®ta •ii^ vt® ntja ca, 
fa^a-r ^ ft si, ca vtaia ®i at? aai 

»r«a fk^ 511; vra^i cata-vf?® naat^c® 
voa cvtsf aja?l ai faa? 

cvta ajaiitnata. aai—cv^raa atlia 

511 ?ta ®ta f®®ia^ <fla ?tac?i 

fvv faaita*hi -'saa fv, to fat«ra« 

*faa^ •f^to J-fafasan >if®j 5jf®T ^tcf 
atv -stat*! cac»i fa i «ii| na vtata f^fa '^ta 
vrsata fif®Tt?ta via fatafvisia i 
J’fafvawa vua'i a^a var^i's 'Ita 
atiaVaHtta Taa^r (Heterogeneous) aj^- 
Wv-af^r ’r*ai*TV »«5fa ^a ai|® ^a^ fa’nava 
®au arai ca, ®aavta atataa ®*ta 
<aa^ vfftota fefst® «itaa cvta 
oia^ naa*?® ajttji xm nteai atta ai i 
a»n ata. ^fafa® v^a iComp- 
ton) ®t^ cvta «rvt*a tot®^® 
at#to faalaFiai^lc® cwai c^Ta ai i '^t^ara 
attf cata at^,ai «ii^ art*5^ ^aj^ifcaa 


5ita cacafftaa Hvrattaaa ^Phenomenoh) i 
ca‘afat«itfa’ vat §firf?t® vc»t<, 
i^tai J-cvtattaataa erata ^aPrly i 
fvv »<iaatv ca vat^ v[f®-ra ^c^taj fita ®1 
ca, J-'-'Biatt^a.—vatai tav, vataf at 
«!ivtfav—^®T »i®i ai at« at® atm 
f9»; tav^ nfafaf®c® ai eja’ita caat cai 
«iaai caa ait vitata tavl afafafvc® 
^avata caai fata v ata wf?® at® atti I 
afat«rf^t® at^.attv cvta cvta aivta 
fava aatcatpata a^^a at® aiafiai 
fvf aa aatcatsata tag®* vata® 
tofwtaa f®fa { ^ftaa aalvta J-'aracsftifg 
avta at'sai ata ^itaa avtaia «S®ca 
at^ai ‘Nature’ afavta '.»«« Jittaa cvta 
m a^aita fSitafttaa -41 cafaatav «isfta. 
J-Btat^afaCta v«itva J*'^ac*Vfifa1' 
vatvtaa csca ca^ a aa, va 
aa; ca^ at«a aa, va at® a a aa i ■ ««iv 
avtaa v»itva aanfat^cwa «i 5 ai-*rfaf&?i 5 
f^aavtw cata at^i; vit®ai 4aa aa faaa- 
vfstaa atat faaft®, at ^atai atataa®tca 
^*iaf®a® aa i wtcaa «iiraf®a vtar 
caattal aitattaa^fS fas® vat® ata.caatta 
»?raff® faaavt^a ®tnT®^9t® * 1 *^ « ^tar 
—nftf^® ®aT caatta ^a aata't yua^ faraa 
aataa vavta ataj vftcai a®J at®! ^ff®*!! 
^tv, caatta aa i 

J-’vat’vtaa ajtajta ar#5ta fa'VV ataai 
fta I aj^tna^afaia afaFa®ta (catfa®aT®l) 
ai ®tvtfav ®3 vittf; c«ftfa‘®aT®l 
tof^v®tta 4a'^ ®a catv ®at®ta 
®il‘atai vat® ntta i '4t av^ nfaatov 

J”a[*ttva (Transformation) ata 

totoa nw^ v*»t^a <atv^ 





Str»nr ^tfJt <mfiiw i ffi »rrfl 

4^ vwf CTW 

«rtnl^ ft»i I 

«WJ« f®%'® ftfiw 
>nr# cj 

cnt®i ^1 4^ c^. *ftr® 4^^ 

trtttH '®t® «ij^-3itrw 

5|f, ^ fsi'il 4¥ »lff^¥ « 3T^1^»r¥ 
^11 ^c*nr C¥iai «t*f>it4l 
«ii? 4¥^ ^1 , 

fwi c¥Wf ¥t« 

¥tl'( vw-cn-rtitv ^ 

¥t5«w® cfjt¥¥ f^it’if ni9\ «ic5r¥iJtl 

nnj frs *ftw I 

^^rsi¥ ^fpTfl¥W¥ 

cnftcf 4W ¥[tw «t^r5'8 w^t¥ 
*itw, cfKsr ¥w cn ^cn ^rf¥. 

Hiwt^Ta *r«^¥i n«f¥ 

4®5T C*l\^¥ 4^^ ¥»l »lt¥ 

¥«:¥ cntuftw^i ^sntf^ >it«it««i 
4^^ c»re¥i«i «i*nr ift¥'« 0m ¥c»jfl 

4?^ 4*1 C^ 

w ¥11 

1J¥, c^f ¥'ft¥ «Jt¥ 

¥|=i^¥t< I 

^»tf^¥ ci^ ^«otnr ^*t¥t 

fe¥sr ¥ >imi Otw C¥^|^ 
c^ll J«phenomenon-4® 
ffT nw iltsitwt¥ 
'4t¥[» ¥CT <s^ 4¥t ¥t^;i1l 

0^p^n f¥ 

^f¥if ^tci{, 4^«rtf l^m m 

¥¥ lf^¥n ftw f^fsr lit 5C¥> 


%»R I 4C^ sri fl^ lf^$ fw f^t^l I 

4¥tf^#W «r¥tf^ c*t’lf>l¥ «R¥-*rW 

f^fsr 4| wtl f<i? ^tWt5S«1 ¥WW 
4^^ cimi^ I 

4® »ic¥Ti¥!i¥ m<r 

C®C¥ *ttw=l f5| f®f^» 

^^¥t9 ¥1IJ¥5| 

*t«»itl?¥¥i»i''tt¥® »i¥tw 
^»rt*ft¥ ^tc*Jt¥ ¥W cncfsf i 

f^at®»-wnr®fl ¥w5| 

•(f^-^-¥Wl •ffif^'5 »|^JftCir 

f^far ?tC¥ ¥ Mtf¥t¥ ¥C® 

c»rc®ail f¥¥ ci® ¥\^€!! J«ft|¥ 

4 W toft»l ttfl ¥^<IW 4 ¥ *l<fr«¥ 
¥1W1 Irtll ^C¥a ¥ll¥ 

^t*i ®c»i1 4®I6 'jpw I f5i«rt¥l 

f^rwc?a 4| ^Tw ¥tci ^:5T5, 

I cai^ f«i? 

»88 4¥ wt® 

catif 

ftwT4^, fwfaartf i!r»iari ^rtff 

’ir¥ ai*lt« f.l^\ 

4 ¥ si^Tf^^ I 

^w«r ¥®i c^ ntcfl «, 

4¥tn f^¥¥ aitr®® 

4^^ cai^^tnj ¥^aT ¥Wf|W, ^C¥I 
WJ ®lt«=T 5t® ww ttll 4’ft 

wxm ^«^taKn (^) <rti%5 

( ), (0 CTtf^^WtfST C»p»¥«r 

(), (o) ^ 1®- 

5t*ftf5r (>;»w-««)» ¥ ($) Wc»lt¥ 

( ) I 





w<ac^fl ><t5»ffe« ^ffl ^w^ wtfST I 

W<S}^ CTl’JI «ft*»» ?ip*i «yfii^ 

(STf ^«!fj JTsg^ !?? fBf I 

« C’^tfS Ifc »!■>}» f^FtmPlfetfl 
4^155 «if«JS[c<r a®tc«i ’it^tc’jr c’Tstif- 
v5r .arcif c«f?«i «i I 5T<t^ti5 

f®f^'® f^wr^Sl 'ajlJiJtiJ 

I «rf« ■ ► *it»T ^ <ar^ 

3ij"»tC# ifUl ^ti HTtC^ I ^w 

xs^rsi ^ ar^jg ^tc’r, 

^ >i*icf jf-sr? '« ’5rf««4*ls *(w 
•iftC^ « C^tl6 >9» I 

c’^^ta *ttS>i ’it’^rfar® af«« 

^i»in wt^taFa ^^fa ^t?[c»!a 
afai f 

•j-scsta i?tataf^^ ftnntaitcsja ncaa? 

w 01^ '«tft“»r^£al?r«f^a ataj 

fatna «jf8»i^l cal, ata'« 


^ta f »ltai w^a^r c^tl atca at»t 

afai atac«i i 

^(aa^cam fa»i, «iaa >t cat^ca^ 
ir^acail «i^caa ^ifan^tatn ca«ai a«ca i 

'«it'{,tli5>t ^jfo HilaitlBafa ^tla- 
faca^a ^aiatPrar nfaafta a^a aacaa 
^ft-’i'^carwaa «faft»r ’aai acaca t 

*Rtc«tar c*t%at 

5i>?«i natc^a ^*fa c»iai ata <aa^ 
a^aat ‘^a’ aa ai, vuaa «paf asja 
aacaa cafa^ ^itaa acacia »i'«caa <iiaig 
cat*ntal i caf^r^ at^ acataa «l aacaa 
cnf^»^ ’jfaatcai «a| «raa i 

cnf^w aaa a^ aca ^a ata aaata 
4cat«ra aa ^aa f«itaa-«aa 4al8 ^»1 aia 
atat^ lia fawl ^taaa atfaafei aca 

acFf sf^sr s||j{ c« i^a i 

cirlacsa at#ta <ii| cnfaw aatfejs 
acisa at'sai ata ( ata, atij, aata 
ai m^raa ®na «a| caf^ca caai aw ‘aa^ 
^a caaata «rcataFa aia aaa ata^p fwca 
aacal ^ aai ata \ 





«r<fit® sif?9!i-f’iiit4*t 
*itli»JTt< c*f<r i 

*f<rt<-ftaittsr« C^ ^-SF^T 

^rf*« fiwt5?*hi 3it*r fcf 

«itC¥, ttc?f mm sitw'R ^1^, 

^n?^5r f5tt®F I ttcfiT f-8ft3Tf 



f«ic^ iltl^s^t?! 

w«T ^!f 5111 ^^5itr!r ^ts«i « 

♦r^r 


¥t«ii v«frcft5i 

fm mi I 

>mr j^tc»t ?ftar*ft4*^ f^sitf 

filCW 3ltt^itn?l9 
«li?-C^t5f f^r»l fflIWSf »ft«5f5T I 
Pf®t %»|5r 5it^^5it?r 

?•! « fi'j(r^®f»ir’9ii c"f^ 
^t«5ri ntij f«far c^'sffsF^^l 

5it*ft’^ «f®iit5i 

9rc^5[i1ir ^t'lrc^^r »!c«r nti 

¥c«5r inm 5rHft5f 

^tci n?t<* 

f^ff5rs *fti -sr^m c»»\®t»fT 5itl^5?tw?t 

mi I «r5» ^tfli n1^®, 

'®'? c»i *1511 1 ? *fwt<-fi5it^ 5Far«5f 

5111 ff« «r«fjt*f^ cit*i^*ft5r c*!^ «'j *i5i<5T 
¥11^511 5ic!r diaffspa^ti 

^tii *11*1111 C5C1 ^af®i ^fifti 
«r*itfi^ icicii *rT^&5jnii itail- 
ci5ir%i®i 'arrfi»fti:ii *Fc»f *ri*itii 

«i*itf^ m I 

*it^fe5ftt?i?( fiftirsi ♦rTf«f-ftsiti*n cvc<i 
nfifpf^ »!Ti:«i 'ff<w ijciH >»«i 
*Ttt»l I ftifl'St'Ill 

n?M‘fl5lt5J fill! ^fClllI ^ICll 
ftwsri cvtit^r*! iscfi «rivi *wtw 
intf w itfSR *rtrt<J'i^t*ii 

^irWf I >itt^5itf itIVi M^ci 



] f9|^ W«l 18P 


ifftrw ^<\tsT «fr»8f*n 

w ’8M5> I stn¥ ^flcs <«^ 

iic«fT arf^wTi »ritar •r-N i utlfg- 

sitl fW?5?t5 CiW%8^1 

^ in^'n wsri c»[ t^^nr 

«rtli5sft?i 
I mtf ^tC5F «af*r*? ff 
'3s»n ftc5j?r mw 

¥5^t5 ^i CffsJl fVv C^ Jill? 

CVtiT C^ZffZWi ^ZW CUCIC?? 

••▼rntcif ift«r ’Fa?tt ft«i sit i 'si^ 
W?TV «!|fil*i fv»tts 

ftcn? JTIT I fwZ’S 4f^c*l «rtnf^ 
wt!it=T I nta <iiiii5 f^fsi iit^l>irt?i:^ 
^tar vant? «i«iif« f?l»i5f c^, iilHift? 

^iit? <ll^i5 ^t»!t?t®tc? ¥tw 
¥im I 

nc^^ntntca? JTt?t?r !»i •rt'e^ti nt^nt? 
«rirr^ a!«ip 1^*^=® 

®f% « ®tW? C®V® 

®?c»R I c“t?«ti:»i ^Pf 
wzw (flais 
^c? f?c® jf^ii I 

jfTw m 

^tlartir 

?c*isi I ?t^^=rt? ®ir!i 
*firt<-f^a8m i^n^lfi^ET? SlJtl^? JiliP 
»rw?Ttf jrfrirtf5t®i ^te 

nw *itlWt?caf ^H^fssi? ▼? 

«ti OT'eil ftm 
nTt<-f<wtTm sT^ir®? af^^rr® 
nftfl® '^ttW cnE»wi ijttsni nzw 
mvrtv iit^^sitf »rtw <«rt^- 


«»TtifiBf5f?tir iftcii Jf^ir c®«ftiF7 CT\*i 
VWJT I 

Jf-nt# f^ESFfl wc® 
»itirc»ii I *f?t<^-f^«tisr wzw 

Jjtz^if ^ZVJ ilt^^s?tcw 

ifjtf® ®f^r? 'irf I >»^8 Jitt»i 

'®i7t®tc®f? m fftzvw ^tzw 

f«i5Jt? <a[aaf? ■sftftJi ?fc?!r I *tM? 

5?lr®l VC»l l»'S)r iftc*i 

artin'":?!’ '8ltC’f *f<« f®f^ 

(ii? nc?? 

ir®^tcn '«i?Tti I ^s's* 

I^EafustCsi? (Nucleus) f^CS 

c? 5tc^5*rt? ?ia[*rt® 

9lt® JFC? ?tS{, |tll»lt5i 

(Fission) J!?,apt® 9fr??*lt? I JTtl»l 

^t=r, ItJflltll ‘J!'<1 lltl&lJtil *'9br |%- 

«rf®?ri:®? ^it^® Twz^^ 1 

m's ^f®i 

w\m'^ c^z'^ 6t*i ca^ 

?t«ri I ^tc?9 

6tf^t? ?ts? I ^Sc«f«?tll CVW^iiCV 
^f®iitc®? ipc»i ^80 'G »• ♦rta*itit%v 
^l8 «itlr»rtcfetn c*rtir^=( ^z^ 'St®i 
®?W5T» w\m ^Jt*rt9 r<F 

^Jt^i ^t«i fVt® *rt3i»!5i ^ 1 1 

®t5itE»i5( I 'Item’s 

®ar c^ ®tt® ww 

lf®^n fE*rt I f^wtsr-ci^lf 



^18 






^fSnrtw mtzmn ^PrN ’wir® c^fw 
*Sbe was experiencing sensations that 
must have been akin to those of 
Columbus’ ( vaitWfl «rtwfk»1 
5?^ fersspi f^fsr V18W v®t*!sr > i 

^siwsf, cwzw is 

vi*nr c^*™ cf B?t*r (fvntfsr) 
^ fnrtF c>j^ »nnf «ftf ^ m 
’T^tsr 

»*•« 5Ttc»J vTtksiktIsr 
«c« «r4?j ■rf%'c« 

’>»«» •ftl'l* WtSfStst litCT >ttlks»ti 
‘csf5t®**if«=®nr IfetiPfiN c^aplwfl 
(Fission) «r^tH I 

iafl*nr ^>ie 9itt»i iSvsx^ f«fsr 

^sii vqt*!sr i 

naatlf ca fa^*i -rfv 

51^tsr ^tai firmfktwar, ^1 uq^tta 
mm atiTtar fsi^tw f'eata 
sf^a ncsrtwifi ^®a vwfitsisr i c’ffwJT 
caw®t^ ®l4 f»f^ ‘Women 

have a great responsibility and they 
are obliged to try, so far as they 
can» to prevent another war* I hope 
that the construction of the atom 
bomb not only will help to finish 
this awful war, but that we shall be 


able too, to use this great energy 
fhathas been released for peateful 
work* (®ta^«ftf«a <«®I5 f^p^a atfit 
eitti <aat aita <a¥l5 effecatcaa «rtw 
a®ia »ma call anii tit?i f aw aw 
aatai satfa wi afa, naati-catara 
®atas[ ^tia nfaaatft 
a^tca ai, ca^ acf *^1!%® 

^taai aaiafta ®ai® f tat) i 

ataa^ta sr^i warn wtt 

|5jtw at^feafat® >»•<» sitw ata «flat 
caF®tfirf Imatiaa ntar cah^tra atfVa- 
^attla c^pfa *atf%a artff 

•nratl’ <3^aa:fa fataaattfa® arai ail 
toa aaim at^^ta naatt:faBitta 
tta fafife sq^atwa wrar ^a faf^a 
cai"fa faa« »raTtsfa atai aaitaat »it® 
vtaai 

'«Tit®tt®ra aiv attaar 
a-waatar afaai-fawta1i¥ f^iaa*f aTSfta 
aaitfa® ®tawai 'Sfiaa mm atata 
^at mK ®[*fa «Fa filter atl^ata i 

att^ata f«»ia ffea-^ar^li <a)ataa 
cnafaa nai f^la fawttaa cnat <aa^ 
ataitaa af»iifa fs^i a^ta cawai ataa- 
aa^t 41 a?laa^ ^wr^a ’if^sa «rr® 
aitaat awiaa aian fataaa i 

^caairwajtir 
























'8rr^te?t?r to ^tw c^tc«r?i CWH 

TOWt C^\m\ C^9!5ltl^ TO« *it?iwi ^ 
b»ni tjfff ^tc?n »i?i |9r ijtc’fif 

vii¥««rfi »TV ^jt^’tlfe, fvfiJi «n^i, c^t& ?# 



vnwi «rtvc^ tt^i, mtvi 

c^rtsfi TO1J ^ c*T«^c¥ cmtu ar^c*fi 

»ftrwj nfkm TO TO I f^i ¥Jt«^t^ TOTO ¥iw f%i wim 

?1l¥tK Gi{t I 



18«* «fiwtn t ^'"1 

*1? c’fc^ ^ 1% 

tii^l& ^?i I if?iwi ^|&« »tt«rt^tR cm f^i^i c«t^ 

1^ f^z^ «fi®C5f? «rr^ »iT5twj TT'e i |®i 

cuti?^ f*fcn «ff’? mi srt'e I ^*T 
«it^ tL'5®i iii?ii['5tc^ iiTd^ wT'e, ^ws 

«i5^fsr^«tw ^ ^T^cis *ftw I 5»T «i*nj «rr^ 

^c?ir fifc^ etcai^ »fsC«iN-t¥tc*Rf ^C8f i 

5Fjt^«ttiJ tfsrf^’ft *f?l< I ^tC8f^ 

^tf^j&e %ZH I W few ^tc^ 

^•Rl^ c’?f«ic^ I sj-ii¥ ^T?i c?c^ fm 

I fe^. ^t®i 

<iic»i^ ^t«i»ri ^ i 

-5f— 


fe*Bl ^J^?f W5 I fe^ fe w 

<il^ 9^, c^t«t9?l 9rt5t 5i1 I '«^C«T 15?’?, 

(Talc) ^1 (Steatite) 3!tc*l ’«tfeaf ’t^Kc^ (Mineral) 

si9fT9 m ^■'fi m 

*lt^®ni (Talcum powder) I 

^wtes ft3F9 99, fe ^T9 C»l| 0Tf *fWtC<9 =9^1 ’9t9'e W ? 

C^sim 99C^1 WC« *tt9, vu^ fefel 99C*r9 <11^9 

^t<t9 ^*fecf^ 91 *rt^®t9 9^91 59 C95i T C«l9tC59 TO9 «ilt fewt^l 

«1®I^ ^«tf99f \ fe*? 'srtCf I ^T99 ^t9 99, 5t69 

^fe^l9 ^t99 ^fkm *f9tC<9 9C9r 99C9C9 999 «^t9 C9T^TC99', ir99 »r<tC99 
C9^t9 "ivfe a9C9 91 I 9191^99 99? C9t»1tC99 'il^^l «t9 ^TtW fej1®T^C9 
HC99if »f99 C9T*ft%19 ( Soap stone) 991 99 I C«t*I9l (WC9 ’9t9t¥ 9W 

C9, C9(9919 C1?l&-C<lfel*T vflt W C9C^^ l«fe 99 I 



j 111 

^ '^^ir «t«t 

ww «C9C« I vii^i^ ^ c<jf 5jtJi^(?r ^it? i 

JT'tTO 1»Jt»lCV? tffS'® ‘ifTO •t’?! 5»W 

cw'Sfi I ?i>!t5s»nit«f?r i»Ttsi5^c^ ^^ri w5T^*rt^Tft f»if»TC5¥^ 

Wtrfinrt I «r»T, f»!f«^V^ (Silicon). ^ITTCtr^m 

(Magnesium) '6 '*^f%csf^ (Oxygen) I 

C*T^9nil1 ?^r. ^^ST m ^Kl c^z^ ?cu ^s®f «rt?i ^*R Clinoen- 

statite 5ITCT '«Jt^ '^rfsiBr n?T< 'S Kt'^ t 

»rr«JTn*i ^«pni ^tr^, «ft5 i 

fl[»! 511J iTCftaytTOrt ^ ^?rm «rt€ f«w4a«f9i 

wtsTT® *rtf% c^, ^8f c<«rc^ <*tt?i ?t«rT? ^¥?r 
W<«^»Rl '««IT^«l 'e »tac^11 C^TWt^ C»T 

f%«’t 5Ft?P^l^sr^i ^105 « <t?iwa 

^ I ISW^ c^ltsfsrc^ C9!t5t?J »r^ ^c? C^fP^Jl l?l^1 l C»l«f®^ .£^5 »f^ 

c*J. i^Twtf ^1? •rc^'Q «itc^ I srmarrmi 

^?n t'e f^r®« ^tw. f^C“i^ ^cfl 5sr®wi '« 5jf^w*r 

'« «ii^ nt«ra c^«ftt I 

fhvH »i)^ f^n ’jt' fr®t« ^11t?it^t^'t 

W9T5T felft 

(Insulator) ^^1 5C9 I 

m f^‘*W'5tW (TfOl 5!ir, 

^fj 51WJ Ji'vC’Rn «itT»it55ii I cw^ 

^Jt»l^ fiwit (Metamorphic rocks), TO 

TOTmll» (Dolomite), (Schist) (Gneiss) sit^l C?«ri TO » 

•W fro ^tWt ^1 '5ltctt«fn»n (igneous rocks) 

WIf TO TO *ttt« I ««I^; 5initt'»lTO- 

mmt i 

TOT^ITO «»f TO 'fTO^ TO » 

^It*l^ 5rtTOW ct«f«nl5 (Trenw^tc), ^nftc5lt»ltl^ (ActinoiiteX 



Hr Wtlr « t %’if, 

'sfiifwsi (Olivine), *rtlllf^ (Pyroxene) ill wipifTOt»r (Amphibole) 
»r?T< cifc’f ^ I iBt?ci iiff« 

f^*i1 tfigai ♦ft'e^l ^t5, '®t«! iitc'®ir 

wtt^?r feit»i53f •fT'e^il uta «tww« 'e 
(v«fj«fw*r) 3inf»r '« «rar «r?:«ic»f? 

^^9\\ n\ « 

c?c»ni ^f»!«i, fTf’?!« CTf?^^?i cwHt^ wt^iiii 9t95tT? vimvi 

•rt'e^i ^nii *it^^ c9fic’f^ <ii«fii 5itRt?i^ir ^Pisinsf 
«rtc^ I 

^fw'e ^ wtrs? nt9, 

!^:c4a »rc«r c«rc^ 

I «2rt5 se fewwsr ^rrcufl^l 

^tC? «fltV I ^Sl, 3?ti»T « 5ltl| I 

^fsw ^*rir<9 vi5*i^t5i '« ®c^c!iii nifttcn ^itU'S 
vrt^l^cm«r i iptnc*!^ «iiv5T «f^^c^ii 

'^tR\ <lt^, c^fifsi iiTif1-f^’lf% 

cuT^j «it»rwf fsicwtim ^?r5 i 


<2W'« ^va 

«f: i I f%f i 

l[flf?l CVrw, H*Tf?! fOTM wn I 
•ifinn • 

^s i I «ntfiif«? ’efat« '8itntiir?i f^t f^iitf^^ i f^ntfSav i|f 
c^v^ cw nw (rvt5i «i^t5T «rrar 

mm 0wtii5i ^ 1 c*iK3f f^sit »n^ri—HI 

^W'*! TO^^tCTH H»|1 ^Tiit^ I finrrf^Hi cwaf HI »rW*IH C«»lTH 
mT\ ftel ^Hlw iw «IIH< (JlHORtlSlV cror ««llti|a( ^| 



^prww, ] (tMt 

nwi ?i «r’? I »ri*r i 

CTOf^ f^% f^sitfbi^ I »!t*rt?i*t’5tJ:^ <fir'9, ^sp^l—fit 1%!if5 ff’?^ csi^— u^ir 

*111 «iRTC??i C6^5»lfeTt C^1$t^l&®tC^ f5|5itfaj^ I 

•jTf^f^ ^tf^r«555 ^%-f^litJT I «il<» 3lC<fT «ftf ^'?r ?jt*fl7.^?r 

^rwl^ I c*tV»T^ <2t^Ri:?p <ft?r 

f«f^ ^fa* «Tiiti:3?i bsf<( ^tc« «?Tff«f« «it^t 

CW^ll I C?i:^ |55tsi^’ Ca'QTlI mi I 

»nr»i cim, ^»T, vStifsT tpTTfif^?^ t lU'.wfl fijcit 

iticf I «rc9t‘st ??tc5ii^t^ cw^c^ mfi? i 

f%5f sitaiti m 'srT?^ Rf^i?p itajt?r 

W iw III ci c’lR f<5g^ fwri ci’«il to 

^1 mi I fii ^RTcii Tim cim 

fisg^c® ^^I’mcii ^’ti ^ci mi ^11 hr-fc^ii mm 

m ics^'S r®5f itaitl ci»{^ mifi% ^m\ iifi «i):m':^i 5!st-j5JTi ^«fi 
f^s? mmi »i^mi c=tci m cin fimn 

c^R fmi *^i5f cim ®ni =ici ^t«i mi mm 

ici PcmsT I fiiT^ «fi5 fiiiTsitfll «rm» vii-itw I 's maiti 
mitfifsi mmtm ^ii ifi*! »»19 kii ^c^i mi ^i^I iri to 

wnflf^i is'in I i^?maita arTtfif^i 

:3m7 ft^l mti cmR i mr^itcii mmcrni^ 

mm ‘«m ^ mill i^ii »iJt=iitci mi^i ^i» -iiifei cmmc^ 

mimw mim cim mtcm im’^ai':!? mtin itit 

^cmi iimti III 1$^ c«*if^ iti itaiti cmi mirfif®!? fiarci^ c^tmci? 
mimcms f%5( maiti iictoi iii^ti ii i ^ic^ti cim 

(a) %i i^cmscaji c^m9\ II a® tum ii^m ii a’ i 

cimti ^ti ici a* i mimciii, f^li mr^iti miif® miitft 

(iJCmtcajS cwm mci CI, t£|R <il^^1 im ICI ITI CSIt^ b't^ fis^l, ^8# 
^m, f^mii cw mtmci i imt ii f^^ici^ (Cuboid) i 

i£i^ itmi mtci f¥ ^1 fmi mtmi 

mm mi 5>1 1 ^ci i^< it-iti «ir«i mml mi:*«fi mimi mTi^i itil 

mtci I cm3i m. mm<^mi ficmi mmmmfm mm®i i5^< Htmi mfmi 

CTCT f^tit mrmi mu mi i cim m fm^- 

It3[ti fitti imm mimoiti fi’st iti':? i mci rntcm 

ci ^tarti mtcmtRl mil icmi mi mtimrn i fmti 

i^< m«t# mtmmm i la^ mtmi'^i itmi cmmm, 

mi mail mit^ icsi— i 

W c«r 
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